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MINISTRY OF AGRICULTURE AND FISHERIES, LASSWADE 





Members, N.V.M.A., met again in the Cambridge Hall, 
Southport, on the morning of Tuesday, September 14th, 1948, 


when there was discussed at the first session, at 9.30 a.m., the 
paper by Mr. J. E. Wilson, of Lasswade, on the subject of “ Avian 
Salmonellosis.” The attendance at the outset was disappointing. 

The chair was taken by Mr. G. O. Davies, D.V.sc., M.R.C.V.S., 
p.v.H., of Liverpool. 

The chairman, in introducing Mr. Wilson, said that the subject 
before the meeting was one which had had a great deal of 
prominence in the past’ few years. He would ask Mr. Wilson to 
amplify some of the remarks in his paper. 


INTRODUCTION 


Mr. J. E. Wison: I would first like to express my thanks to 
the provisional committee for being asked to read a paper at this 
Congress, and to say how much I appreciate the honour. 

My first reaction to the invitation was to decline, as I did not 
feel capable of dealing adequately with the complex subject of 
avian salmonellosis, particularly before an audience of such 
diverse interests. However, after consideration, I decided that a 
general review of our present knowledge, incorporating some of our 
own findings and dealing principally with prevention and control, 
might be of interest, and the paper has been prepared on these 
lines. 

Although nowadays in this country salmonellosis is generally 
accepted as the disease productd by members of the group other 
than S. pullorum or S. gallinarum, bacillary white diarrhoea and 
fowl typhoid have been included in the interest of completeness. 

It can be stated that the latter diseases need no longer present 
a problem as they can be readily diagnosed and adequate control 
measures are available. The agglutination test is an_ efficient 
method of detecting carriers and by its organised use flocks can 
be completely cleared of both diseases. Occasionally some diffi- 
culty may be met with in certain flocks in interpreting doubtful 
reactions of a “pin-point” type, either as a result of infection 
with other salmonellas, or with certain strains of B. coli or through 
non-specific factors not well understood, but retesting usually 
clarifies the position. 

If a variant type of S. pullorum, similar to that described by 
Younie in Canada, became common in this country some 
preliminary difficulty might be caused, but it has been shown 
that an antigen containing both variant and stock strains is 
effective in detecting carriers. 

Unfortunately, coinciding with the decline in bacillary white 
diarrhoea and fowl typhoid, there has been a great increase in 
infections with other members of the group, many new to this 
country, and it is impossible to escape the conclusion that they 
were introduced as a result of the incorporation of American 
spray-dried egg powder in poultry mashes. 

The high incidence of S. thompson infection is difficult to 
explain, as it is not a common poultry pathogen in America, nor 
is it commonly found in rats and mice in this country, but under 
modern conditions of poultry husbandry, where many thousands 
of eggs are set in a mammoth incubator and the resultant chicks 
distributed literally throughout the country, the introduction of 
any type results in a rapid and widespread dissemination. For- 
tunately, many species are not highly pathogenic for humans; it 
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is usually only the very young and the old who are strongly 
susceptible, and even. where serious outbreaks have occurred in 
hatcheries, and the organism has been isolated from dust, fluff 
and floor sweepings throughout the buildings, we have no records 
of illness amongst the operators. It seems to me that fairly rapid 
passage through chicks lowers the virulence for man; we do know 
from our own work that it may be necessary to passage a human 
strain through several lots of chicks before the virulence is suffi- 
cient to cause appreciable losses. 

The agglutination test is not a practical method for the detec- 
tion of carriers. Cloacal swabbing is uncertain, as the passage of 
organisms in the faeces is intermittent; in any case, it is 
impracticable on a large scale. 

Attention must, therefore, be concentrated on hygienic 
measures, chief of which is probably incubator disinfection. To 
be effective this must be done within a few hours of setting before 
there is any chance of shell penetration. Formaldehyde is still the 
best available agent and it may be used in stronger concentrations 
than those given in the paper, which are the recommendations of 
the Ministry and appear to be effective in practice. We are at 
present experimenting with other aerosols, but, unfortunately, 
although they are quite effective as aerial disinfectants, they have 
little effect on surface contamination, and in the control of 
salmonellosis this is absolutely essential, as the contaminated egg 
shell is the most likely method of incubator infection. 

The use of sulphonamides is discussed, and while they may be 
contra-indicated in outbreaks of bacillary white diarrhoea in 
prospective breeding stock, it is obvious that they may be useful 
in selected cases, and there scems to be no reason why they should 
not be used in fowl typhoid. 

I think, however, that this type of treatment will prove most 
useful in conjunction with the hygienic measures described in 
salmonellosis due to other types, more particularly in large-scale 
eutbreaks in hatcheries where the wholesale destruction of an 
entire hatch is unlikely to be considered. 


Mr. Wilson’s paper, which had been circulated to the members. 
was as follows: 


It has become the custom to interpret Salmonellosis of poultry as 
the disease produced by any member of this group of organisms 
except S. pullorum, the cause of bacillary white diarrhoea or pul- 
lorum disease, and S. gallinarum, the causative organism of fowl 
typhoid. In the interest of completeness, however, these diseases 
are included in the present paper in which it is intended to review 
their salient features with particular reference to control and pre- 
vention. 

Almost fifty years have passed since Rettger (1900) first described 
an outbreak of bacillary white diarrhoea in chicks in Indiana, 
shown by Rettger and Harvey (1908) to be due to S. pullorum 
(then Bacterium pullorum) and it was as long ago as 1878 that 
fowl typhoid was first observed by Peroncitto in Northern Italy, 
and later described in England by Klein in 1889. With the passing 
of time the great changes in the poultry industry associated with 
its vast expansion and the introduction of intensive methods of in- 
cubation and rearing have placed the former disease in a category 
of ever increasing importance ; the latteer has been almost eliminated 
as a potent source of loss. 

Other members of the group. chiefly S. typht-murium (S. aer- 
trycke) and S. enteritidis Gaertner have long been recognised as 
pathogens of man and animals but within recent years irifections 
with many types, some new to this country, have become more 
common and now represent a serious cause of loss in young chicks 
and an important potential source of food poisoning in man. 


GENERAL CHARACTERISTICS OF SALMONELLA 


There are more than 180 named types in this group of coliform 
bacilli which neither ferment lactose nor produce indol. All are 
motile, posssssing H (flagellar) and O (Somatic) antigens, except 
S. pullorum and S. gallinarum, which are non-motile and have only 
somatic antigens. Classification depends on their antigenic 
structure and in some which are antigenically identical, on their 
fermentative reactions. These characteristics are shown in Tables 


I and Il. 
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Produc- ; H,S 
tion of Mannitol Dulcitol Sorbitol Inositol Maltose Arabincse Xylose Trehalose Dextrin Litmus produc. 
gas milk tion 
S. paratyphosum A + + tt + = ~ ~ - . Acid or tt 
neut. 
S. typhi-murium ee ee + + + + tt + + + Alk + 
S. thompson + + + + + + Alk, 7 
S. oranienburg + + + _ + + + + Alk. + 
S. bareilly e es - + + + + ¢ + + + + Alk. + 
S. pullorum ee - ee t + — tt — — + tt tt —_ Acid or + 
neut. 
S. gallinarum .. ee ne a + tt tt _ t tt tt tt + Alk. tt 
S. enteritidis 7 ee $e + + + { a + + + + Alk. r 
S. london ee ee ee + + + + + + Alk. + 
S. anatum ee oe + + + + _ + + + + + Alk. 
+ = Positive. 
— = Negative. 
tt = Variable or delayed fermentation. 
paige - is and Gordon (1927, 1928, 1929) and Dalling and Warrack (1930) 
KAUFFMANN-WHITE SCHEMA added to the knowledge already available from the work of Ameri 
can investigators. 
H-Antigen It was early recognised that a large number of recovered birds 
Group Type O-Antigen ~~ iire carriers, the germ being localised in the ovary. As a result the 
I-phase 2 phase yolks of a proportion of the eggs laid contain S. pullorum and the 
Group A S. paratyphi A (H).1L-XII... a —1-5 hatching of such an egg may infect many chicks within the in- 
- - - lied". -"7—-""" a aaa cubator during “drying off” after hatching. The number of eggs 
Group B ry ou a AS oe oie 1,2, 3 laid by carriers varies considerably. Rettger and Stoneburn (1909) 
sc ea sala idionins ich found nine out of 44, Hadley et al. (1917) six out of 55, Gwatkin 
Group CS. thompson k 5, 5 (1925) 20 out of 240, Doyle (1925) nine out of 341, Kaupp (1927) 96 
S. montevideo %, m, s out of 1.313 and 131 of 2,505 and Wilson (1931) 25 out of 310. The 
S. oranienburg m,t... " me Fie ak “ne i : i 
S. bareilly = 1.5 severity of an outbreak depends on the virulence of the organism 
. $$ $______— and the number of infected eggs which hatch, determining the 
Group DS. pullorum — i concentration of infection on the down and fluff present in the 
S. gallinarum ~ =— aera ta eine ‘ aa : 
s. itidis in.’ pms machine after hatching. Contamination of the outside of the shell 
~ with §. pullorum probably plays little part in the spread_ of the 
= jo \ sei ae-ntmes fi, v.. 1, 6.. disease (cf. other Salmoneilas). Jones (1910) was unable to isolat 
yi , — ie * a the organism from the external surface of shells which had been 
S. meleagrids } Le, h... \,'w.. saturated with it after 21 days’ incubation and Gwatkin (1927) 
- - TOPS ee ——— showed that no growth occurred after 12 days at 37° C., although 
aes S. worthington 1.XTULXXII. ora icine control pieces of infected shell stored at room temperature gave 
growths up to 44 days, when the supply of shell gave out. Some 
{] = These antigens may be missing workers record difficulty in setting = the disease artificially. 
-- = Very.much abbreviated formula Wilson (1931) found that an acute outbreak with high mortality 
» could be produced by spraying day-old chicks with a broth culture 








Some sofhatic antigens are common to more than one group, ¢.g., 
XII is present in Groups B and D so that birds infected with mem- 
bers of either group react either partially or completely with 
S. pullorum antigen. 

The close relationship between S. pullorum and S. gallinarum will 
be seen. Both are antigenically identical, and while they may 
generally be distinguished by their biochemical reactions, occasion 
ally atypical strains of S. pullorum produce acid in maltose, failure 
to reduce dulcitol and absence of alkalinity in litmus milk being 
the only differential features. 

The pathogenicity of the group is duc to endotoxins elaborated 
in the body of the organism and it has been shown by Martin 
(1934) and Boivin and his co-workers (1933, 1934, 1935) that the 
toxic fraction of S. typhi-murium and S. enteritidis consists of 1 
polysaccharide which Topley and Wilson suggest is itself the somatic 
antigen of the bacterial cell. It has been suggested that the action 
of the toxin is to produce a hyperglycaemia. The young of the 
species are most susceptible to infection and secondary factors 
such as brooding faults and improper feeding aggravate losses. 


Bacillary White Diarrhoea 


It was not until several years after the disease was first described 
by Rettger in 1900 that it became of importance in America. There 
is no record of its introduction into this country but it is probable 
that it has been present for a long time; the small losses in hen- 
hatched chicks would not attract much attention, The great ex- 
pansion of the poultry industry after the 1914-18 war brought it 
into prominence and publications by Doyle (1925), Dalling, Mason 


and leaving them in the incubator until they had dried off. To 
set up a mild outbreak with a low death-rate but producing a 
large proportion of “carriers” it was sufficient to damp the down 
over the back of a single chick or the down on the heads of two 
chicks with a recently isolated culture and place the treated chick 
or chicks with the required number of contacts in an incubator for 
a few hours. 

Infection spreads in the brooder by ingestion of food and water 
contaminated by the organism and by the inhalation of germ-laden 
dust. 

There is a marked variation in the resistance of different strains 
of chicks. Roberts et al. (1939) have shown that a high degree of 
resistance can be built up by selection and they suggest that the 
difference between resistant and susceptible chicks is due to an 
inherited differential in the number of lymphocytes present im- 
mediately after hatching. 

Environmental conditions play an important part in the expression 
of the disease. Chilling or other brooding faults aggravate losses. 
There may be a high death-rate in chicks subjected to lengthy 
delays during transit while in the infected chicks retained on the 
farm and not subjected to similar rigours no significant mortality 
may occur. This may be misleading in determining the source of 
infection. 

The disease is essentially one of chicks although outbreaks occur 
in turkey and pheasant chicks and more rarely in ducklings. Gordon 
and Buxton (1946) record a similar experience and also the isola- 
tion of the organism from a guinea fowl and from a sparrow. Its 
occurrence in the last named species had already been recorded by 
Dalling et al. (1928). 
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Hendrickson and Hilbert (1931) and Hinshaw and Hoffman (1937) 
described outbreaks in ducklings in America; in both cases there 
was a history of contact with infected chicks. Cass and Wilkins 
(1947) isolated the organism from a wild pheasant which had died 
from injury and quote outbreaks in game farms. 

In America bacillary white diarrhoea is a serious disease of 
turkeys and according to Hinshaw (1937) the cycle of infection is 
the same as in the fowl. The same writer (1943) isolated the organ- 
ism from five out of 945 eggs laid by 22 reactors and later (1945) 
from two out of ten and in ten out of 72 eggs picked at random 
from a pen of turkey reactors. Gauger (1947) found six positive 
eggs out of seven laid by one bird, In this country, on the other 
hand, outbreaks are relatively rare, and very few reactors are demon- 
strated by the routine agglutination test. 

From time to time outbreaks of bacillary white diarrhoea occur in 
adult birds, often as a result of feeding unhatched eggs from the 
incubator—which practice is sometimes induced by the marked 
decrease in fertility and hatchability of eggs from an affected 
flock. Considerable mortality may be caused but the most serious 
aspect is the large number of “ carriers” which result; almost every 
bird in the flock may show a positive reaction. 

Feeding swill or baker’s waste is sometimes responsible and egg 
eating, which may follow the breaking of eggs through inadequate 
nesting facilities, causes further spread. Failure to remove reactors 
from a flock may lead to the infection of contacts. We have 
found over a number of years that, experimentally, spread of infec- 
tion by contact does not readily occur in adult birds but it would 
appear that under field conditions it is of greater importance. This 
is in agreement with the work of Rettger, Kirkpatrick and Card 
(1919), Edwards and Hull (1929), Kernhamp (1930), Gwatkin (1945). 
The male bird appears to play little part in the dissemination of 
the disease. Rabbits are especially susceptible to artificial infection; 
cats and mice are slightly susceptible and rats are resistant. 


SyMPTOMS 


Deaths may occur during the first few days after hatching with- 
out symptoms having been shown; often there is excessive chirping; 
the chicks appear uncomfortable, cease feeding and huddle near 
the source of heat with ruffled down and drooping wings. Some 
chicks show a staggering gait and convulsions are sometimes seen. 
As a result of diarrhoea the down around the vent may become 
pasted causing impaction of the cloaca and giving the chick a 
distended appearance. In many outbreaks diarrhoea is absent and 
deaths occur from pneumonia or septicaemia following a primary 
inhalation pneumonia. Some recovered chicks are stunted in 
growth. 

Mortality is usually high and may reach 80 to 100 per cent.; 
rarely it may be so low that the presence of disease is not suspected. 
Deaths occurring during the first few days are indicative of in- 
fection in the incubator; a delayed mortality suggests that infection 
has occurred in the brooder. 


Post-mortem EXAMINATION 


Often there are no significant lesions; the lungs and kidneys are 
congested and the yolk is partially absorbed. In many chicks, 
however, there are yellow or greyish yellow nodules in the lungs 
varying in size from that of a pin head to that of a hemp seed or 
larger. Several nodules may coalesce and replace most of the nor- 
mal lung tissue. Nodules may also be present in the myocardium 
and in the musculature of the gizzard. 

Similar lesions occur in infections with S. typhi-murium and S. 
thompson and less commonly with B. coli and nodules indistin- 
guishable to the naked eve are associated with aspergillosis. In 
aspergillosis the air sacs frequently contain yellow caseous material 
but as the air sacs are sometimes affected in salmonellosis and, in 
addition. the two diseases may co-exist, differential diagnosis in the 
field is impossible. A bacteriological examination is necessary in 
every investigation into chick mortality. 

In many infected adult fowls necrotic lesions are present in the 
myocardium and there may be pericarditis with adhesions. The 
chief alterations, however, are in the ovary, the yolks of which may 
be markedly distorted. In some cases, no normal ova remain, the 
ovary being replaced by a number of small spherical greyish brown 
sacs containing clear thickish brownish fluid with flocculi. Some 
are attached to the ovary by stalks of varying length, some are shed 
and may be free in the abdominal cavity or adherent to the peri- 
toneum. Similar ovarian lesions occur in carriers of S. gallinarum. 

In other birds there may be slight distortion of one or more ovules 
with the contents normal in consistency or inspissated. The re- 
mainder of the ovary is composed of apparently normal ova in 
varying stages of maturation. This type also occurs in fowl typhoid 
and in some cases of infection with S. typhi-murium and S. thomp- 
Son in the hen and duck (Wilson, 1947). Impaction of the oviduct 
and egg peritonitis are sometimes seep 


BACTERIOLOGICAL PROCEDURE 


In submitting chicks for bacteriological examination several 
bodies should be sent as the examination of a single chick is an 
unsatisfactory method of obtaining a diagnosis where losses are 
occurring. They should be adequately packed and accompanied by 
a description of the outbreak. 

Sowings are made from the liver and lungs of individual chicks 
on McConkey medium and the pooled intestinal contents of several 
chicks are placed in flasks of tetrathionate broth or biselenite broth 
(Leifson). In the adult fowl pure cultures can usually be obtained 
from the distorted ova or from the myocardium by direct plating 
on McConkey medium. For more critical work it is necessary to 
remove the entire ovary and large samples of the other organs, in- 
cluding the gall bladder, grind up with sterile sand and inoculate 
into tetrathionate broth or selenite broth (Leifson). After incu- 
bation for 24 hours at 37° plates are examined and subcultivations 
on McConkey medium are made from the broth cultures. Colonies 
of S. pullorum are small, clear and discrete and even when numer- 
ous there is little change in the coloration of the medium. Colonies 
of S. gallinarum are usually larger and slightly more opaque and 
the medium presents a brownish yellow tinge. With S. thompson 
and §. typhi-murium there is a tendency for colonies to be still 
larger and the colour change of the McConkey medium is intensified. 
Suspicious colonies are picked off and grown on agar slopes and in 
broth for agglutination tests, in peptone water for tests for motility 
and for indol formation and fermentation tests are carried out. 
Cultures other than S. pullorum or S. gallinarum are tested by pre- 
liminary slide agglutination tests with group sera supplied by the 
Standards Laboratory, Oxford, and positive results are confirmed 
by tube tests following the methods described by Bridges and 
Taylor (1944). It is sometimes necessary to send cultures to a 
Salmonella Reference Laboratory for identification. McConkey 
medium is satisfactory for the isolation of salmonella from the 
internal organs of chicks but a wholly successful medium for the 
isolation of the organism from the intestinal contents has not been 
found. Brilliant green as recommended by Kerr (1930) gives un- 
certain results and the use of gentian violet 1/40,000 as described 


‘by Morcos et al. (1946), while having a considerable inhibitory 


effect is confusing. Tetrathionate broth and desoxycholate-citrate 
agar (Leifson) are useful for salmonellas other than S. pullorum 
and S. gallinarum; for these we have found biselenite broth (Leifson) 
the most satisfactory medium. If several specimens are examined 
by the procedure described there is little risk of failure to isolate 
any salmonella which may be present even when chicks have been 
dead for some time before receipt. It has been shown that S. pul- 
lorum has marked powers of resistance against putrefactive changes 
and can be isolated from badly decomposed carcases a week or 
more after death. 


Controt MEASURES 


Where a high mortality has occurred survivors should be des- 
troyed and bodies burned. In small batches this procedure should 
be adopted even in less serious outbreaks. In a mild outbreak with 
a large number of survivors it may be considered desirable to rear 
them in isolation until they are sufficiently mature for table use, 
€.g., aS petit poussin. Survivors should never be reared as prospec- 
tive breeding stock or for commercial egg production as about 40 
to 50 per cent. may be cagriers; apart from the risk of infection, 
such birds usually show a reduced egg production. The use of 
drugs of the sulphonamide series will be discussed later. 

Litter and droppings from the contaminated brooder should be 
sprayed with disinfectant and buried, or burned, and the brooder 
and utensils thoroughly disinfected. The incubator and _ fittings 
must be thoroughly cleansed and disinfected before re-use and if 
the disease is suspected in any hatch the hatching compartment 
should be fumigated or sprayed with disinfectant before removing 
debris, dust, fluff, etc. An alternative method is to remove dust and 
fluff by means of a vacuum cleaner. The fumigation of incubators 
with formaldehyde will be dealt with later. 

There may be an increased embryonic mortality in eggs from 
affected flocks but even where the disease is not suspected care 
should be taken in the proper disposal of infertile eggs and dead- 
in-shell. They should never be fed to hens or pigs but should be 
burned in an incinerator or buried in a place to which fowls do not 
have access. Pending disposal, they should be stored in bins pro- 
vided with lids to keep out flies which may play a part in the 
further spread of the disease, e.g., Gwatkin and Mitchell (1944) 
showed that chicks died from pullorum disease after access to food 
contaminated by infected flies and to the flies themselves, some of 
which were probably eaten by the chicks. The organism was re 
covered from the feet and wings of artificially infected flies six 
hours after exposure and from the gastro-intestinal tract up to five 
days; infection may persist even longer but bacteriological exami- 
nations were not made after that time. Runs may remain infective 
for a long time, e.g., Kerr (1930) recorded survival of the organism 
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in faecal emulsions for three months and Allan and Jacob (1930) 
found that it remained virulent for 14 months in .contaminated 
soil. 

Infection may also be introduced by purchased stock and second- 
hand equipment including chick boxes, incubators and brooders. 
Van Rockel et al. (1941) showed that the organism can remain 
viable on a dry cloth for more than seven years. The risk of in- 
fection from wild birds must be slight. .During war-time con- 
ditions, the use of swill and baker’s waste containing egg products 
may have been responsible for some outbreaks. Custom hatching, 
i.e., the incubation of eggs from several flocks in one or more in- 
cubators on a single premises, is a frequent source of infection and 
custom sexing, a process necessitating the handling of successive 
batches of young chicks from numerous sources by one or more 
operators in a room often badly designed (from a hygienic point 
of view) for the purpose, is sometimes responsible for the intro- 
duction and spread of the disease. Even when reasonable facilities 
are provided the nature of the operation and the speed at which it 
is carried out tend to make chick-sexing dangerous. Where a 
travelling sexer is employed, he should be provided with an overall. 
It should be sterilised after using and retained on the premises until 
next required. A high standard of hygiene in the sexing room is 
important but chief attention should be paid to the prevention cf 
infection in the incubator by systematic testing of breeding flocks. 


Tue AccLutiInation Test 


The possibility of detecting carriers by the agglutination test 
was first explored by Jones (1913) but the use of this method did not 
become general until much later. In England, a laboratory under- 
taking this work was opened in Weybridge in 1924 and in the 
following year routine testing was begun in Scotland on a small 
scale at the Royal (Dick) Veterinary College. It is interesting to 
recall that in 1927 records show that approximately 20 per cent. of 
all birds tested were carriers. 

The introduction of the Mammoth incubator within the next 
few years provided an impetus to further testing and by its or- 
= and continuous use a great reduction in the incidence of 
yacillary white diarrhoea has been effected. In Scotland during 
1947 the percentage of positive bloods from Accredited flocks was 
0-29; in locks on probation, some of which were being tested for 
the first time, it was almost four times as great (1-01); 804 stations 
out of 1,025 were completely free from reactors. 

There is a great variation in the titre of infected birds both in 
individuals and between the sexes. In the female it ranges from 
1/25 to 1/1,000 and higher. ‘n the male it is much lower—1/10 to 
1/80, rarely 1/200. Young chicks vf both sexes are equally sus- 
ceptible but with the development of sexual maturity the male 
bird tends to throw off infection. There is a fall in titre and many 
male reactors kept in isolation become completely negative. In 
the female, with the development of the ovary and the onset of egg 
production the titre rises and usually persists at a significant leve 
throughout life. In some birds, however, there is a fluctuating 
titre. It may fall below that employed in the routine test, giving 
a negative reaction, while a later test may again be positive. This 
type of bird has been called an occasional reactor, The “ residual ” 
reactor has becn described by Dalling and Warrack (1930). Beau- 
dette (1923) demonstrated the presence of specific agglutinins in 
the albumen of eggs laid by carriers; birds with a high serum titre 
had a high albumen titre. May (1924) also found agglutinins in 
albumen and showed that the titre was always lower than the cor- 
responding blood titre but Doyle (1925) did not confirm these 
findings. 

For many years the tube agglutination test was employed but 
recently the rapid whole blood test has been almost universally 
adopted. it is not. however, a new test as following the work of 
Huddleson and Carlson (1926) on a rapid serum test for contagious 
abortion, Runnells et al. (1927) showed that a similar test could 
be used for bacillary white diarrhoea. Schaffer et al. (1931) and 
Schaffer and Bunyea (1933) demonstrated that a rapid test using 
whole blood and a dense suspension of S. pullorum stained with 
crystal violet was an effective method for the detection of carriers 
and the test now in general use is largely based on their work. It 
has been used in commercial flocks in this country and in America 
for many years and was adopted as the official test for the Ac- 
credited Scheme in England in 1942 and in Scotland in 1948. There 
is no difference in the accuracy of the tube and rapid test in the 
fowl but American work suggests that the tube test is more sensi- 
tive in the turkey (Bushnell (1945), Corpron et al. (1947)). The 
chief advantages of the newer procedure are that only a single 
handling of the birds is necessary and any reactors present are 
readily available. In the tube test considerable handling is some- 
times necessary in the search for reactors and there is a risk ot 
faulty identification through clerical errors in completing the record 
card accompanying the samples. 

A positive reaction is characterised by the formation of deep 


purple clumps with clearing occurring in many cases almost im- 
iately the loopful of blood is mixed with the antigen or when 
the plate is rocked gently after mixing. Any reaction which 
develops after two minutes is considered to be of no pathologicai 
significance. There is considerable variation in the size of clumps— 
a sample with a high titre may give only a granular type of reaction, 
whereas one of lower titre may show much heavier clumping. 

Doubtful reactions characterised by the formation of pin point 
clumps, lighter in colour and occurring either throughout the 
mixture or at the periphery without clearing, are sometimes seen 
and may be confusing. Their exact significance is often difficult 
to determine. Sometimes they may be associated with residual 
infections with other salmonella but frequently they occur in flocks 
in which no trouble has been experienced in rearing healthy 
chicks. 

Doubtful reactions may also be indicative of a low, but rising, 
titre of agglutinins for S. pullorum, in which case a re-test two two 
three weeks later usually gives a definite result. Doubtfzi re- 
actions due to this cause may be largely avoided if pullets are not 
tested until a proportion of their number are in lay and the re- 
mainder appear to be about to come into pruauction. Previously 
this occurred when birds were five to six months old but under 

resent conditions the date may be postponed for a month or even 
onger. 

A further factor which may complicate testing is the occurrence 
of a variant strain of S. pullorum. There is nothing to suggest that 
this problem exists in this country at present but a strain of this 
type was reported in Canada by Younie (1941). The disease pro- 
duced was similar to bacillary white diarrhoea in every way except 
that the mortality rate was low in young chicks. Gwatkin and 
Bond (1945) showed that in a pen experimentally infected with 
the variant strain the standard antigen would have failed to detect 
approximately 89 per cent. of the infected birds. A combined 
antigen made from variant and stock strains was effective so that 
a similar method could be adopted here should it become necessary 

An intradermal test (Pullorin test) was first suggested by Ward 
and Gallagher (1917) and from time to time other workers have 
investigated this aspect. There is general agreement that it is 
unreliable (Beach (1919), Sherago & Benson (1919), Morcos et ai. 
(1946)). In view of the — procedure of the rapid whole blood 
test, even if it were possible to develop an efficient intradermal 
test, its use would be contra-indicated. 

It seems probable that if the form of registration and suspension 
of sales envisaged by the Poultry Technical Committee could be 
extended to all hatcheries and suppliers of day-old chicks, losses 
from bacillary white diarrhoea could be reduced to insignificance: 
meantime the uncontrolled hatchery presents a problem. 


Fowl Typhoid 


It has already been noted that fow: typhoid was first recorded 
in Great Britain in 1888 by Klein, and outbreaks of varying severity 
have been described. It now appears to have a more or less local 
distribution, being endemic in certain areas of Wales and neigh- 
bouring counties of England, and in some districts in the North 
vf England. In Scotland the disease is chiefly confined to parts 
of the West Highlands and to the islands off the north west coast 
(Wilson 1940). Sporadic outbreaks are encountered in other parts 
of the country. The identification of S. gallinarum and its clos: 
relationship to S. pullorum have already been discussed. Its viru 
lence varies greatly and frequently difficulty is experienced in 
setting up the disease experimentally, even when recently isolated 
cultures are used. Virulence is rapidly lost by sub-cultivation on 
laboratory media, but can be regained and enhanced by passage 
through fowls. 

Fowls are most commonly affected but turkeys are also susecptible, 
and there are records of the disease in the guinea fowl. Ducks and 
geese a to be resistant, e.g., Moore (1946a) recorded the disease 
iu chicks, turkeys and guinea fowl, but not in ducks or geese which 
were on free range and associating closely with the affected birds. 

It is generally agreed that the disease is most common on farms 
where somewhat primitive and unhygienic conditions prevail, being 
particularly prevalent where fixed hen houses, often stone built 
with earthen floors, are in use and where overcrowding accom 
panied by infrequent cleansing of the houses obtains. Outbreaks 
are less likely where routine testing for bacillary white diarrhoea 's 
practised but they do occur, from time to time, on farms run on 
modern lines and on which the standard of hygiene is high. Some 
recovered birds are carriers, and the usual method of infection is 
ingestion of food and water contaminated by the organism. In 4 
serious outbreak in this country infection was said to have been 
introduced during the process of carrying out the rapid test; it was 
held that the antigen contained live S. gallinarum and heavy dam 
ages were awarded to the plaintiff. 

The factors which precipitate an outbreak are not always recog: 
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nised but overcrowding is of importance, ¢.g., severe outbreaks fol- 
lowed a spell of wintry weather when, due to snow, birds were con- 
fined to the houses for several days on end, and an extensive out- 
break in turkeys originated in a small pen in which “ broody” 
turkey hens were isolated and which was overcrowded. 

Wilson (1946) confirmed experimentally that spread by contact 
requires a considerable concentration of infection and that there 
is a varying susceptibility in individuals and in breeds, and between 
the sexes. Male birds show symptoms earlier than females and 
the proportional death rate is higher 

The disease is most common in adult stock. Occasionally out 
breaks in chicks occur, and some workers consider that the cycle 
of infection is similar to that of S$. pullorum (Beaudette (1925), 
Beach & Davis (1927) and Hinshaw & Taylor (1933)). Although 
the causative organism is readily isolated from the ovaries of in- 
fected hens it has never been recovered from the eggs laid by 
“carriers” or recovered birds in any of our experiments; this 
would appear to be the general experience of workers in this 
country. 

SYMPTOMS 

The first noticeable symptom is the appearance of “ splashes ” of 
sulphur yellow coloration amongst the droppings which are other. 
wise normal and “formed.” Later the droppings become watery 
in consistency and entirely bright sulphur yellow or tinged with 

een. Thirst is most marked and there is inappetence and extreme 

jection, followed by coma and death. The comb and wattles are 
frequently cyanosed, but may be anaemic. The mortality may be 
high. Blood changes are characterised by a severe leucocytosis 
and myelocytes and other immature forms are present. There is a 
marked reduction in the erythrocyte count and erythroblasts and 
immature erythrocytes can be seen in blood films. 


Post-MORTEM APPEARANCES 


In birds examined shortly after death the liver is enlarged and 
congested, pinkish red in colour with paler areas; in some, multiple 
small areas of necrosis-may be seen. The bronzed appearance 
described in many text books is rarely evident in fresh cases, being 
frequently associated with post-mortem changes. There is often 
a haemorrhagic duodenitis and in very acute cases reddening and 
swelling of the mucous membrane may extend throughout the small 
intestine. A varying degree of distortion of the ovary similar to 
that occurring in bacillary white diarrhoea is usually present. 


D1AGNosis 


This depends on the isolation and identification of the causative 
organism, by the methods already described. In acute cases it is 
present in the blood, liver, spleen, lungs, kidneys, ovary or testes, 
oviduct, intestines and bone marrow. In carriers, it is generally 
localised in the ovary and intestines. 


ConTROL 


All obviously affected birds should be slaughtered and the bodies 
burned or buried in quicklime. ‘The remaining birds should be 
tested by the agglutination test, the reactors removed and the re- 
mainder vaccinated. Thqrough disinfection of the houses, utensils, 
etc., should be carried out. In fixed houses with earthen floors 
it is necessary to remove the top spit of soil and the surrounding 
land should be limed and rested. 

The rapid whole blood test is particularly valuable as it avottls 
the inevitable delay of several days associated with the tube test, 
permitting the speedy removal of carriers which may be dis- 
seminating large numbers of organisms, and it reduces the handling 
of stock to a minimum, as birds which pass the test can be vac- 
cinated before being released. 

In the acute disease death commonly occurs before agglutinin 
formation commences; in fact, it would appear that the production 
of agglutinins is indicative of impending recovery. The titre cf 
recovered birds varices greatly. In field cases it is usually about 
1/320 but in experimental cases it may be as high as 1/40,000. 
Some birds show a falling titre followed by complete recovery. 
Paille (1935) reported that agglutinins are present in the yolks of 
affected birds, and that the titres are practically the same as in the 
respective sera. 

A dead stock vaccine is generally used and reports of its efficacy 
in the field are variable. Wilson (1946) showed that, under experi- 
mental and artificial conditions, it is of doubtful value, and it may 
be that some of the success ascribed to vaccination is mainly due to 
the removal of “ carriers” following the preliminary agglutination 
test. After the use of a dead vaccine agglutinins are rarely demon- 
strable or are transient so that this method of prevention does not 
complicate subsequent routine testing for S. pullorum. This is of 
particular importance in floeks in the Accredited Scheme. 

It was shown that a live attenuated vaccine produced a solid 


lasting immunity but the attendant risks would preclude its use 
except perhaps in‘very exceptional circumstances, There was a 
suggestion that natural “carriers” of S. pullorum are resistant to 
artificial infection with S. gallinarum and ft will be recalled that 
Lambert (1933) showed that selection for resistance to pullorum 
infection, besides resulting in a decided decrease in mortality from 
that disease, also afforded some protection against fowl typhoid. 
The use of sulphonamides will be discussed later. 


Infection with Salmonella other than S. pullorum and 
S. gallinarum 


It has already been noted that salmonella infections in poultry 
have been recognised for many years, much of the early interest 
of continental and British workers being concentrated on the 
disease in the duck and on the presence of the organism in ducks’ 
eggs which had been implicated as a cause of food poisoning in 
man. 

At the World’s Poultry Congress in Leipzig in 1936, a special 
session was given to a discussion on this problem, obviously con- 
sidered of great importance by continental workers. 

The organisms implicated—S. typhi-murium (previously known 
as S$. aertrycke, Breslau bacillus) and S. enteritidis gaertner had 
been described in poultry in this country by Doyle (1927), Warrack 
and Dalling (1932 and 1933) and Hole (1932) but the incidence of 
outbreaks appeared to be low compared with those in Germany and 
clsewhere on the Continent. Garside and Gordon (1940 and 1943) 
described a serious oufbreak in ducks and ducklings associated 
with the same organisms and Wilson (1944) recorded several out 
breaks in chicks associated with S$. thompson and one due to a 
mixed infection with S. thompson and S. typhi-murium. This 
would appear to be the first published account of S. thompson 
infection in chicks in this country although Gordon and Buxton 
(1945a) recognised it as a poultry pathogen in 1943. In 1946, 
these workers described the occurrence of S. california, S. bareilly, 
S. montevideo, S. london and S. anatum, for the first time in chicks 
in Great Britain and S. give and S. worthington were later isolated 
by Wilson (1947). Dual infection sometimes occurs in a single 
chick, e.g., S, pullorum and §S. thompson, S. typhi-murium and 
5. thompson, S$. thompson and S. give. 

A probable source of some of these new types may have been 
the incorporation in poultry food of dried egg powder, unfit for 
human consumption. It will be recalled that in July, 1942, the 
first issue of American spray dried egg was made to the public, 
and following this a substantial increase occurred in the incidence 
of outbreaks of food poisoning in man. Of the 24 new species 
of salmonella isolated from human cases the six commonest were 
those which headed the list of strains isolated from dried egg, 
e.g., S. oranienburg, montevideo, maleagridis, anatum, tennessec 
and_ bareilly. (M.R.C. Special Report series, No. 260). These 
types although new to this country are common pathogens of 
American poultry. According to Soloway (1948) as many as six 
types may be present in a single sample of dried egg. 

‘he disease is of great importance in poultry and also from the 
public health aspect as the increase in the number and size of 
hatcheries results in the widespread dissemination of stock’ which 
may be potential reservoirs of infection. The general tendency 
to use incubators of greater capacity involving the setting of eggs 
from diverse sources intensifies the risk of infection. 

The disease is essentially one of young stock, the adult being 
merely a “carrier” and the possible producer of contaminated 
eggs; chicks, ducklings, turkeys, goslings, pigeons, canaries, parrots 
and other cage birds are susceptible. 


Sources OF INFECTION 


It has long been recognised that rafs and mice are frequently 
infeeted with S. typhi-murium and S. enteritidis and it was gener 
ally considered by workers in this country who, apart from Dalling 
and Warrack (1932), had consistently failed to find the causative 
organism in eggs, that food contaminated with rat or mouse faeces 
was the usual source of infection, e.g., in an outbreak described 
by Wilson (1944) S. typhi-murium was isolated from mouse faeces 
present in dried milk powder and S. thompson was isolated from 
the intestines of mice caught in the brooder house; these were 
believed to represent the sources of infection. The disease re- 
curred in the following season and it was then shown that in- 
fection had been introduced into the incubator by eggs, the shells 
of which had been contaminated with salmonella acquired during 
passage through the cloaca in the process of laying. This was 
confirmed by the demonstration of “carriers” in the flock, by 
cloacal swabbing. It may therefore have been that the mice ac 
quired the disease through contact with infected chicks and dis- 
seminated rather than introduced the disease. 

Incubator infection as a result of contamination of the egg shells 
was recognised as a source of infection in America many years 
ago (Beach, 1936) but for some reason it appears to have been 
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overlooked in this country, and none of the earlier published 
work gives any indication that cultures were ever made from the 
outside of the shell. 

In the duck, it may be that direct transmission of infection 
sometimes takes place as salmonella have been recorded in the yolk 
of duck eggs. (Warrack & Dalling (1932, 1933), Wilson (1945a), 
Buxton & Gordon (1945b) and others.) It seems certain that this 
rarely, if ever, occurs in chicks as most workers have consistently 
failed to isolate the organism in the contents of hen eggs. 

In an addendum to a paper published by Wilson (1945) it was 
stated that S. thompson had been isolated from the yolk and 
white of duck and hen eggs laid by survivors of an outbreak. It 
was later confirmed that the organism is present in freshly laid 
duck eggs but further experiments tended to suggest that it may 
have penetrated the shells of the hens’ eggs during the period 
of storage which was sometimes 14 days or longer. No attempt 
was made to keep the eggs apart from each other during this period 
so that contamination by contact may also have occurred. In all, 
1,023 eggs were examined and S. thompson was isolated from 60: 
on the outside of the shell of 45 and in the contents of 17. 
Buxton and Gordon (1947) examined 774 eggs laid by pullets and 
found the shells of 5-4 per cent. of the untrapped eggs infected, 
whereas in trapped eggs only a single egg shell was contaminated. 
They failed to isolate S. thompson from egg meat. 

The rate of penetration depends on conditions of moisture ana 
temperature. According to Schaaf (1936) it took place in ducks’ 
eggs in the incubator in five days, whereas Lerche (1936) found 
that at room temperature penetration did not occur until 15 days. 
Buxton and Gordon (1947) record that penetration occurred in 
incubated eggs within seven days, while only one yolk became 
affected out of ten stored at room temperature for 14 days and 
one out of ten stored under the same corditions for 21 days. 

Wilson (1945b) showed that the virulence of the organism 
appeared to play a part in the rate of penetration and found that 
alter passage it could occur in three days; with less virulent strains 
the period was longer. It was possible to set up experimental 
outbreaks by hatching eggs, the shells of which had been painted 
with a culture of S. thompson, but when the virulence of the cul- 
ture had been enhanced by passage, the majority of the embryos 
died late in incubation. Untreated eggs became contaminated 
during the process of daily turning which was done by hand. 

Under normal conditions, ther:fore, the organism probably pene- 
trates the shell during the first week of incubation and multiplies 
in the yolk. At the time of hatching and during drying off in- 
fection occurs as a result of inhalation of germ-laden dust and 
fluff, a large amount of which is present in the circulating air in 
forced draught machiaes. 

Secondary spread may take place in the brooder througi con- 
tamination of food and water by infected droppings or through 
chicks picking dried faeces which frequently adhere to the wire 
floors and supporting bars. Primary brooder infection may arise 
from the use of food contaminated by rat or mouse droppings or 
by flies. Attention has already been drawn to the work of Gwatkin 
and Mitchell (1944) and McNeil and Hinshaw (1944) also record the 
isolation of S. typhi-murium from flies and from snakes and cats 
from infected turkey ranches. Adult pigeons are frequently 
carriers of S. typhi-murtum. Felsenfeld and Young (1945) showed 
that salmonella could survive for several wecks on vegetables kept 
at room temperature and suggested that this may be a further 
source of infection, It is probably of greater importance in man 
than in poultry. Scott (1949) in addition to S. cholera-suis, isolated 
S. typhi-murium, S. thompson and S. enteritidis from the mesenteric 
lymph nodes of pigs which may therefore be possible reservoirs of 
infection. Later investigators (M.R.C. Special Report Series No. 
260) reported that out of 133 strains isolated 75 belonged to species 
not previously recorded and since all but three of the new species 
had already been isolated in dried egg it was considered that they 
had been introduced to pigs by this medium. 


Tue Disease in Cuicks 


Deaths usually occur within the first 12 days, the peak period 
being between the 6th and 10th days. Mortality varies from 
negligible proportions to 20 per cent. in some outbreaks; in others 
it may reach 80 per cent. or higher. Environmental conditions 
probably play an important part, factors such as chilling or im- 
proper feeding aggravating losses. 

The lesions commonly present have already been described and 
in addition joint infections sometimes occur in turkeys and pigeons 
(Brunett (1930). Durant & McDougle (1932), Higgins et al. (1944) 
and Wilson (1948)). 

In chicks infected with the acute disease the causative organism 
is present in all the internal organs, but in a few weeks it is gener- 
ally recoverable from the intestinal contents only; in some the 
gall bladder also remains infected. Many birds recover completely 
and cease to eliminate organisms in the droppings. 


S. typhi-murium and S. thompson have been isolated from cloa- 
cal swabs from “ carriers” for periods up to nine to 16 months and 
these organisms have been isolated from distorted ovules in fowls 
which gave positive and doubtful results to tube tests and rapid 
whole blood tests for S. pullorum (Wilson, 1947 and 1948). 

Buxton and Gordon (1947) record the isolation of S. thompson 
from 75 per cent. of random faecal samples from carriers during 
the ninth month of observation and from 42 per cent. during the 
tenth month. The rate of infection steadily decreased and only 
two remained carriers at 18 months. It seems probable, however, 
that in many outbreaks the majority of infected birds remain 
carriers for a much shorter period; in many of our experiments 
with S. typhi-murium it has not been possible to produce carriers 
excreting the organism for more than a few weeks and it seems 
probable that where the disease persists re-infection may be respon- 
sible in some cases and infection of the gall bladder in others. 


Controt MEASURES 


It is a sound policy to advise destruction of survivors, especially 
when the mortality rate is high. Where, however, a very large 
number of chicks remain it may be necessary for economic reasons 
to rear them to an age suitable for table purposes, e.g., petit 
poussin, The use of sulphonamides in this connection will be 
discussed later, 

Thorough disinfection of the incubator and brooder should be 
carried out and when a fresh batch of eggs are set they should be 
fumigated with formaldehyde as soon as practicable, certainly 
within 24 hours. During rearing, strict hygienic measures should 
be practised. Food and water should be placed where they cannot 
be contaminated by droppings. Particular attention should be 
paid to water troughs as water containing small amounts of poul- 
try mash is an excellent medium for the multiplication of sal- 
monella. According to Gauger and Greaves (1946) scrubbing and 
rinsing the troughs several times is not sufficient to prevent in- 
fection but daily scalding is effective. 


PREVENTION 


Most workers are agreed that the agglutination test is unlikely 
to become a practical method for the detection of carriers. Many 
birds eliminating the organism in their droppings fail to react and 
there are technical difficulties in carrying out large scale testing 
of the type necessary. Cloacal swabbing is also uncertain as the 
passing of organisms in the faeces is intermittent and in any event 
it is impractical on a commercial scale. ; 

Attention must, therefore, be concentrated on hygienic measures 
of which incubator fumigation is one of the most important: This 
will be discussed later. Ample nest accommodation should be 
provided in the laying houses and the nest linings should be re- 
placed frequently. Badly soiled eggs should not be retained for 
hatching. If for any reason this is unavoidable, they should be 
soaked in five per cent. dettol solution and the faeces removed by 
swabbing. The solution used should always be at a temperature 
slightly higher than that of the eggs. Less badly soiled eggs 
should be swabbed with a cloth moistened with dettol; the indis- 
criminate wiping with a damp rag as practised by some farmers 
merely spreads infection to other eggs. Cursory dipping for a few 
seconds in methylated spirits is useless as it has been shown that 
S. pullorum on egg shells resists the action of 95 per cent. methyl 
alcohol for five to 55 minutes and of a freshly made solution of 
chloride of time (1 Ib. to 50 gallons of water) for up to half an 
hour (Gwatkin, 1926). 

During the period of storage, which should always be as short as 
possible, the eggs should be kept in a cool room and the incubator 
should be fumigated as soon after setting as practicable. As it is 
customary for a fresh batch of eggs to be added each week to 
replace those removed to the hatching compartment, fumigation 
of the incubating chamber should be repeated each time this is 
done. In some hatcheries chicks are also fumigated during 
hatching, first soon after it commences and again 12 to 24 hours 
later. It is also a good practice to fumigate the hatcher before 
removing the debris remaining after hatching is completed, to 
prevent spread of contaminated down and fluff throughout the 
incubator room. The provision of a separate hatching compart- 
ment is valuable and in large premises it may be possible to have 
the setters and hatchers in separate rooms. The complete isolation 
of brooding rooms from the incubator room is an important feature. 

Infection is cumulative and in large hatcheries the provision of 
duplicate brooding equipment, preferably in separate rooms, is of 
great value as it allows adequate time for proper cleansing and 
disinfection before re-use, otherwise the continual passage of in- 
fected chicks through the brooders may result in a massive accumu- 
lation of infection of exalted virulence. 

Vermin control should be practised continually and food should 
be stored in rat and mouse proof containers. 

These methods have been found to be effective in practice and it 
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is of interest that since their institution in two large hatcheries in 
which heavy losses from salmonellosis had been experienced in suc- 
cessive years, in one no further outbseaks occurred and in the other 
there have been two isolated breakdowns both coincident with 
failure to fumigate. 


Incubator Fumigation 


Although famigation of the incubator and its contents with 
formaldehyde during the process of incubation has only recently 
become common in this country, it was first used 40 years ago by 
Pernot (1908) who obtained good results by placing a small dish 
of formalin in the incubator when the eggs were “ pipping” and 
leaving it there until the chicks were removed, Gwatkin (1927), 
unaware of this earlier work, recorded successful fumigation of a 
still air incubator six to eight times during incubation without 
any adverse effect on hatchability. Under modern conditions, in 
large forced-draught incubators, two methods of releasing the gas 
are usualiy employed. In one, the requisite amount of formalde- 
hyde (20 c.c. per 100 cubic feet of incubator space) is soaked up by 
a piece of cheese cloth about a yard square which is then hung up 
as near the fan as_ practicable. Evaporation occurs in a few 
minutes. In the second method, 35 c.c. of formaldehyde and 17-5 
grammes of potassium permanganate are required for each 100 
cubic feet of incubator space, the materials being placed in a wide 
enamelled basin with sides sufficiently high to prevent splashing. 
The organisms on the egg shells are usually destroyed within 30 
minutes but comtaminated down and fluff require a longer exposure 
so that the doors should be kept shut for an hour or more. 

For fumigation of still air incubators it is necessary to use big- 
ger quantities of the agents; 2:5 c.c. of formaldehyde and 1-8 
grammes of potassium permanganate per cubic foot of air space 
(Gwatkin, 1929). Sometimes difficulty is experienced in preventing 
diffusion in small machines. 

The humidity of the air in the incubator is important as it 
affects the germicidal effectiveness of the formaldehyde. About 
68 per cent. is the optimum (wet bulb 90° F. and dry bulb 100° F.), 
(Bushnell et al., 1929). Fumigation carried out with similar 
amounts of the reagents in conditions of low humidity was in- 
effective. Eggs can withstand repeated fumigation with two to 
three times the above strength without harmful effect to the 
developing embryo, which Marcellus et al. (1930) showed to 
be most susceptible to injury between the 24th and the 96th hours. 
Insko et al. (1941) confirmed these results and claimed that em- 
bryos may be exposed to concentrations of formaldehyde obtained 
by mixing 105 to 140 c.c. of formaldehyde and 57 to 70 grammes of 
potassium permanganate per 100 cubic feet of incubator space for 
one hour without serious loss.- This critical period of embryonic 
susceptibility is, however, avoided in fumigation for the control 
of salmonellosis as this should always be completed within a few 
hours of setting. Where significant mortality occurs in the embryos 
it is usually found to be confined to certain egg trays, which have 
probably been exposed to an excessive concentration of gas. To 
prevent this in large incubators it is better to use several smaller 
containers rather than one large one. It has also been suggested 
by Wright et al. (1944) that mortality in the embryos can be prevented 
by neutralising the fumigant after the period of exposure by intro- 
ducing into the machines a volume of 25 per cent. ammonium 
hydroxide equal to one half the volume of formalin used in fumi- 
gation. This may be done by soaking a cheese cloth or in larger 
machines by sprinkling on the floor, The same authors point out 
that variations in the purity of potassium permanganate sometimes 
make it difficult to compute the exact amount to use. They 
suggest that the residue after fumigation should be tested by the 
addition of a small amount of formalin. If formaldehyde is driven 
off, or if the addition of water to the residue produces a violet 
colour, too much potassium permanganate has been used. If, 
on the other hand, the residue is moist and the addition of 
a few crystals of potassium permanganate causes _ rapid 
liberation of formaldehyde, not enough has been used. If 
insufficient potassium permanganate is used all the formaldehyde 
will not be liberated from the formalin, and a lethal concen- 
tration of fumigant will not be produced; an excess has no adverse 
effect on embryonic development but increases the cost of fumi- 
gating. Fuller accounts of the above method are given by Graham 
and Michael (1932) and Godfrey et al. (1946). A similar procedure 
may be used to disinfect other poultry equipment, and simple 
fumigation chambers have been erected on some farms for this 
urpose. In conjunction with incubator fumigation, the floors and 
ower walls of the incubator rooms should be sprayed with disin- 
fectant to prevent re-infection of the treated machines when the 
doors are opened. 

Fumigation may not always be effective in completely eliminating 
mortality from salmonellosis, as infection may remain in some 
inaccessible part of the incubator, and the possibility of occasional 
direct egg transmission cannot be entirely overlooked. The prac- 
tice should not necessarily be adopted as a routine procedure, but 


it would seem to be a sound precaution, particularly when a large 
number of pullet eggs are incubated, e.g., for the production of 
first crosses which are in constant demand. 

At the present time, formaldehyde is the best fumigant but it 
may be that a superior one will become available. Following the 
successful war-time use of aerosols, such as propylene and triethy- 
lene glycol, for the reduction of pathogénic bacteria in the air of 
buildings, Gwatkin (1947) tried them for the disinfection of in- 
cubators. The results were ae eer they had little effect 
on egg shells contaminated with S. puliorum and the organism 
grew in 1/100 glycol in broth. 

The report of the Commission on Air-borne Infections (1946) 
showed that pneumococci could grow in broth containing five per 
cent, glycol Cut were killed in air by a concentration of one 
gramme in 10,000,000 c.c. of air. Even if these agents have a 
similar effect on S$. pullorum, their apparent failure to kill the 
organism on the surface of the egg shell would limit their use. It 
is claimed that aerosols having a Jethal effect on organisms on non- 
porous surfaces are now available and it may be that these sub- 
stances released by an atomiser of the Phantomyser type will 
provide an effective method of incubator sterilisatton. 


Tue Use oF SULPHONAMIDES IN SALMONELLOSIS 


Within recent years drugs of the sulphonamide series have been 
used in S. pullorum infection and there is no doubt that mortality 
in chicks can be reduced very considerably by their use. 

Severens et al. (1945) showed that sulphamerazine and sulpha- 
diazine were the most effective; 0-5 per cent. of the former being 
as beneficial as two per cent. of the latter. They suggested that 
treated birds were unlikely to become carriers. On the other hand, 
Bottorff and Kiser (1947) while reporting a similar reduction in 
mortality, found that 90 per cent. of the survivors remained car 
riers and Pomeroy et al. (1948) also found carriers amongst the 
survivors in every experimental group. They reported that the 
sulphonamides had little effect on the disease in the turkey, whereas 
Mullen (1946) stated that mortality was definitely reduced. 


Hammond (1945) considered that it was possible to eradicate fow! 
typhoid from a flock by adding two grammes of sulphathiazole to 
each gallon of drinking water from time to time, This treatment 
had no adverse effect on egg production but shell quality was poor 
for one or two days afer administration. Moore (1946b) showed 
that while sulphamerazine was effective in reducing mortality from 
fowl typhoid, treated birds remained “carriers.” Holtman and 
Fisher (1947) preferred sodium sulphamerazine as affected birds 
tended to stop eating but continued to drink. There was slight 
toxicity and treated birds did not put on weight. S. gallinarum 
was not present in the intestinal contents 24 hours after treatment 
but could persist in the gall bladder which might represent a 
source of re-infection. Adult carriers became negative after five 
months. Pomeroy et al, (1948) reported that sulphadiazine, sulpha- 
merazine and sulphamezathine reduced mortality from S. typhi- 
murtum in chicks by 50 per cent. but proved only half as effective 
when fed to poults. 

There will be general agreement that in bacillary white diarr- 
hoea, treatment with sulphonamides is contra-indicated in chicks 
intended for prospective breeding stock, but when it is considered 
necessary for economic reasons to rear survivors for table purposes 
there can be little objection to the use of these deugs. Infected 
chicks should be placed on wire floors and given 0-2 per cent. 
sodium sulphamerazine or sodium sulphamezathine as drinking 
water for eight consecutive days. Treatment should not be pro- 
longed beyond this period or growth is retarded. 

Similar treatment might also be commenced immediately an 
outbreak of fowl typhoid is diagnosed, in conjunction with the 
other control measures already described. Dosing has no effect on 
the titre of the adult carrier and does not interfere with subsequent 
agglutination testing. 

It is probable, however, that sulphonamide treatment will prove 
of most value in salmonellosis other than S. pullorum and S. gal- 
linarum, particularly in large-scale outbreaks in hatcheries re- 
taining chicks for the three-week-old chick trade and for the 
supply of growing pullets, where the wholesale destruction of an 
entire batch will not readily be countenanced by the owner. 

Preliminary experiments we have carried out show that while 
carriers may still remain after the prescribed period of treatment, 
their number is very materially reduced and it is suggested that 
destruction of the worst affected groups and medicinal treatment 
of the remainder, in conjunction with the preventive measures 
already described, is the most practical method of dealing with 
large outbreaks. 

I would like to express my indebtedness to Dr. Joan Taylor, of 
the Salmonella Reference Laboratory, Medical Research Council, 
for her interest and help on many occasions. 
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in their survey indicated the increase which has occurred since 
the war years from this cause. The total outbreaks recorded 
in the first nine years of the survey 1933-44 were 100, or an 
average of 11-1 per year, and for the last three years, 1941-44, 113 
outbreaks, or an average of 37-6 per year—a numerical increase 
of more than 200 per cent. This increase has been maintained, 
and during the last year more than 181 outbreaks were confirmed 
in the eight months from January to August, 1948. In addition 
to this numerical increase Mr. Wilson has drawn attention to the 
change in the types isolated, and enumerated the eight organisms 
isolated for the first time in this country from 1944 onwards. To 
this list must be added nine further types isolated for the first 
time in poultry in Great Britain, Buxton (private communication) 
giving in all a total of 20 salmonella types which have been identi- 
fied from poultry in this country, in addition to S$. pullorum and 
S. gallinarum. When one considers that all of these types are 
potential pathogens to humans, the importance of this group of 
diseases as a public health prob!em cannot be over-stressed. Even 
§. pullorum has recently been incriminated in several cases of 
human food poisoning (Judefind, 1947), and there are, of course, 
numerous references to outbreaks of human food poisoning from 
the consumption of improperly cooked duck eggs (Gordon and 
Buxton, 1945). 


There have also been extensive studies on the occurrence of 
salmonella types in dried egg powder, and as Hinshaw (1948) 
points out, such contaminated products are a _ public health 
hazard when used as uncooked or slightly cooked food such as 
meringues and egg drinks, and that this is important, since 
salmonceilosis is a disease of the young and such preparations are 
favoured by children. Goresline (1948) states that the salmonella 
problem in eggs and egg powders is a serious one and a challenge 
which must be met in the near future. The fact that billions of 
eggs have been consumed in the home and used in egg products 
without attention being drawn to serious outbreaks should not 
lull us into indifference. 


In considering the control of B.W.D., Mr. Wilson refers to the 
value of the agglutination test, both the serum tube and the rapid 
whole blood methods, in the detection of carriers of this disease. 
In discussing the rapid test which was introduced into the 
accredited scheme in Scotland in 1948, he refers to some of the 
American work which had been carried out on the comparative 
value of the two methods of testing. In England the rapid method 
was adopted in the . Ministry’s accredited Poultry Breeding 
Scheme during 1942 as a result of certain war-time conditions, 
and during the year 1942-43 a large field scale exverirent was 
carried out (Gordon, 1947). In all, 82 flocks involving 15,440 birds 
were tested simultaneously by the two methods, and an agreement 
of 98-76 per cent. was established. Only 1-9 ver cent. of the birds 
gave doubtful reactions to the ravid method. The maiority of 
these doubtful reactions are associated with low serum titres to 
5. pullorum or to the presence of somatic antigen XII in other 
salmonella types and in some coliform and paraco!on bacilli. 


Experimental work showed that in interpreting doubtful 
Treactions consideration must be given to the pullorum history of 
the flock. In infected flocks pin-point or doubtful reactions should 
be regarded as positive and indicative of infection, whereas in 
non-infected flocks such reactors can often be disregarded. In 
field work it is usually desirable to iso'ate these doubtful reactors 
and to submit them to a subsequent test at a later date. In the 
experiment referred to, the birds which gave discrepant results 
at the comparative test, together with a la~ge propo-tion of the 
birds which reacted doubtfully to the rapid test, were examined 
culturally. Three hundred and sixty-seven birds were examined 
in this way, and when the isolation of S. pullorum was used as 
a criterion of accuracy the rapid test gave a maximum accuracy 
of 92-1 per cent. and the tube test 90-2 per cent. It has also been 
shown that fowl which have had access to rat virus poison com- 
posed of S. enteritidis reacted positively to the ranid test. Recent 
work at Weybridge has shown that an alcoholised antigen has 
better keeping qualities, greater specificity and reacts more 
quickly. The rapid whole-blood test has been in use oficially in 
England for five years and has, with few exceptions, given com- 
plete satisfaction. The number of flocks in which controlled 
testing has been carried out has been increased from 307 to 3.099. 
The average number of reactors per station has dronved during 
the same period from 10 to 4-5, 75 flocks have been free for 
six years, 371 for five years, 600 for four years and 885 for three 
years. During 1946-47 just over 2,000.000 birds were tested with 
only 0-74 per cent. reactors. A further interesting outcome of 
controlled testing is that the percentage incidence of B.W.D. has 


been consistently less in chicks received from accredited poultry 
breeding flocks. Expressed as a percentage of the total groups of 
chicks from which §. pullorum has been isolated, only 18 
cent. occurred in chicks from accredited flocks, and 81-2 per cent. 
in chicks from non-designated flocks. 

Mr. Wilson has also referred to the complications which have 
arisen in U.S.A. as a result of the occurrence of so-called 
S. pullorum variant. Edwards and Bruner (1946) have shown, 
however, that there are three components in the somatic antigen 
XII of S. pullorum, and that quantitative variations, especiaily of 
antigen XII., may have accounted for these doubtful reactions. 
Over 100 strains isolated from outbreaks in England have been 
examined antigenically at Weybridge and all except one have 
been found to contain XII. in variable amounts, and in all cases 
this antigen was detected by the rapid test carried out with 
routine stained antigen prepared at Weybridge and which contains 
the full complement of XIh. 

The present official policy in the accredited scheme is that all 
birds on accredited farms must be subjected to the test, and one 
wonders whether in flocks where there has been a clean history for 
a number of years it would not be preferable to restrict testing 
to the breeding flock only, so that the service could be extended 
to include flocks at present outside the scheme. Mr. Wilson 
mentions that B.W.D. is a serious cause of disease in turkeys in 
the U.S.A., but in Great Britain the organism was only isolated 
on two occasions in turkey poults during the twelve-year survey 
carried out by Gordon and Buxton, and in the routine testing of 
some 10,000 turkey blood samples annually it was extremely rarely 
that a reactor was found. 

There is very little that one can add to Mr. Wilson’s summary 
of our present knowledge on the epidemiology of these other 
salmonella infections, and it has been fairly clearly shown in 
recent years that the commonest method of propagation is the 
contamination of the egg shells with infected faeces and subse- 
quent penetration of the baccilli through the shell to the yolk, 
under certain conditions of incubation. 


Mr. Wilson has quite rightly stressed the importance of hygiene 
in the hatchery control of salmonella infections, and has referred 
at some length to incubator fumigation. It has recently been 
shown, however, that up to four times the officially accepted 
concentrations of formaldehyde may be used with more satisfactory 
results (Wright et al., 1946). 

The work on the epidemiology of salmonella infections has 
demonstrated the necessity for fumigation immediately the eggs 
are set. The second fumigation should be carried out when the 
eggs are transferred to the hatchery, and finally after the hatch 
has been taken off but before cleansing is carried out. At least 
one largé hatchery in this country has carried out routine fumiga- 
tion with these amounts without any adverse effects on incubation. 
Mr. Wilson has also drawn attention to the possible use of 
aerosols in incubator sterilisation. Pilot experiments at Weybridge, 
using aervl I, atomised by a phantomiser for a length of time 
and in concentrations in excess of those recommended by the 
manufacturers, showed this method to be ineffective in controlling 
surface infection of certain materials (wool, fluff and egg shell) 
infected with S. pullorum. The value of aerosols in controlling 
aerial contamination in hatcheries or brooder houses has yet to 
be investigated, but would appear to be a fruitful line of research. 


The use of sulphonamide drugs in the treatment of avian 
salmonellosis infections is debatable. *A number of workers have 
shown that mortality can be materially reduced by this method 
but that a high percentage of the survivors so treated remain 
as carriers. Bearing in mind the fact that the cycle of infection 
is via the egg, and the undoubted progress which has been made 
by controlled blood testing, one must be chary of recommending 
treatment except in selected cases and under the strictest super- 
vision. Treatment should not be used on breeding flocks, and 
it would avnear that at the moment it should be restricted to 
chicks intended for table or for battery egg production and main- 
tained in the strictest isolation. I would welcome Mr. Wilson’s 
view on whether the possibility of carriers being proluced would 
prevent the use of sulphonamides in the case of salmonella 
organisms pathogenic to man, since such carriers might presum- 
ably lay infected eggs. I also wonder whether he has any 
information on the possibility of sulphonamide-resistant strains 
being produced. 

Probably the most fruitful line for the attack of avian salmonel- 
losis is dipping of hatching eggs in germicidal solutions. Mr. 
Wilson has referred to his experiments in this respect with 5 
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per cent. dettol. Buxton (private communication) carried out 
preliminary tests using potassium tellurite. Owing to the 
necessity for using a relatively high concentration of the substance 
in water, the resultant expense might preclude its use, although 
it is not yet known what maximum number of eggs can be dipped 
in a given volume without the latter losing its bactericidal 
activity. In a recent American publication reference is made to 
a method in which eggs in wire baskets were immersed in a 
detergent solution which had been heated to 140° F. The eggs 
were then sprayed with water at the same temperature, the faccal 
material which had been loosened by the detergent being then 
washed off. 

Pritsker (1941) refers to the disinfection of egg shells by cooling 
the egg to 8° to 10° C. and dipping in 0-5 per cent. formalin warmed 
to 23°C. Eggs have also been dipped in sodium hydroxide, 
sodium orthopaenylphenate, and quaternary ammonium chloride 
without reducing hatchability (Olsen and McNally, 1947). 


To summarise, although B.W.D. is still a serious economic prob- 
lem most outbreaks can be satisfactorily controlled by the blood 
testing of breeding flocks and hygienic methods in the hatchery 
and brooder, while the controlled testing and veterinary super- 
vision of the flocks included in the accredited scheme has resulted 
in a nucleus of pullorum-free flocks being established. 


The problem with regard to the other salmonella organisms, 
however, is a much more difficult proposition and, from both the 
economic and public health aspects, a serious one. Not only is 
there the loss from chicken mortality, but the knowledge of 
dangerous impurities in any food product gives rise to an aversion 
to that product in the consuming public. 


As Gores'ine (1948) points out, only an occasional egg is con- 
taminated with salmonella organisms and only a small number 
of persons can be infected at one time when shell eggs are 
consumed. However, in the commercial processing of liquid, 
dried or frozen eggs, thousands of eggs are mixed in one vat 
and a single egg may contaminate an entire vat. The number 
of persons involved in a food poisoning outbreak from a 
commercial product may be quite large, since each portion of 
food prepared from a single contaminated container has an equal 
inoculation. Elimination of all salmonella types from _ poultry 
flocks is an impracticab!e proposition and the problem to a large 
extent is in the hands of the egg producers and the processors of 
egg products. The veterinary profession can be of the greatest 
assistance by advising on flock management, clean flock produc- 
tion and packing and hatchery hygiene. 


The 20 types which have been isolated in Great Britain are :— 


1. Pullorum ll. Derby 
2. Gallinarum 12. London 
3. Typbi-murium 13. Oranienburg 


4. Enteriditis 14. Bovis malrificans 
5. Thompson 15. Cubana 

6. Montevideo 16. Brancaster 

7. Bareilly 17. Concord ; 
8. California 18. Kentucky 

9. Anatum 19. Dublin 

10. Worthington 20. Give 
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General Discussion 


Dr. W. P. BLtount (London): He felt sure that Mr. Wilson would 
like to know that no proprietary foodstuffs would have had 
incorporated in them spray-dried eggs, since this would not be 
allowed under present-day Ministry ot Food regulations. If they 
were now to be told that Group B salmonella might react with 
pullorum antigen, this certainly could complicate the interpretation 
of the B.W.D. test. Since well-known rat poisons contained live 
salmonella organisms of the same group as pullorum, i. 
Salmonella enteridis Gaertner, why was it that the Ministry did 
not taxe action to prevent the use of such live cultures by poultry 
farmers, especially accredited ones? Could Mr. Wilson give any 
indication as to the number of eggs laid by reactors to the blood 
test compared with non-reactors? Also, although Roberts in the 
U.S.A. had shown that one could find or even breed strains of 
poultry resistant to B.W.D. (which strains appeared to be related 
to an increase in blood lymphocytes), such information was of no 
practical value to our poultry industry. It was quite impossib'. to 
consider breeding strains of birds resistant to B.W.D., F.P., etc. 
In addition to the species mentioned by Mr. Wilson, he had found 
canaries infected with pullorum disease, and in considering pest- 
mortem lesions in chicks, he had found that the liver often had a 
very characteristically enlarged, full, and sometimes haemorrhagic, 
appearance, whilst the yolk sac was frequently haemorrhagic on 
its surface and with its contents dry and inspissated. In addition, 
the caecal tubes sometimes contained cores of pus. There should 
be no diticulty in differentiating B.W.D. from aspergillosis, 
because of the differences in the clinical symptoms and_ the 
absence of nodules from the heart and gizzard, and the differences 
in the appearances of the yolk sacs and caecal tubes. Where 
sulpha drug treatments were concerned for B.W.D., these should 
commence immediately a tentative diagnosis had been made rather 
than wait for the bacteriological examinations to be completed. 
One recommended sulphamerazine at 4 per cent. in the food 
or as 0-2 per cent. of the sodium salt in the drinking water. He 
saw no reason why sulpha drug treatment for B.W.D. should not 
be used for affected stock even although they were finally inten:ded 
for egg production purposes, and, indeed, providing the survivors 
were blood tested and were negative, they could be used for breed- 
ing. He wondered whether the flare-up in reactors which occurred 
occasionally had a link with variants of the Canadian type and 
whether in fact they would not have to use combined antigens. 
He was glad that Mr. Wilson stressed that the bronze liver of 
fowl typhoid was in fact a post-mortem change. In freshly ‘killed 


birds suffering from fowl typhoid, the liver might in fact be green 


due to the presence of bile between the liver cells. If agglutina- 
tions, after the use of a dead vaccine, were “rarely demonstrable,” 
did this not signify that the vaccine was ineffective? Since agglv- 
tination tests were not very satisfactory in cases of salmon-llosis 
and as it was not necessarily practicable to carry out cloacai 
swabbing, here again was an important use for suitable sulpha 
drugs. 

Would Mr. Wilson give some details of the use of dettol as a 
disinfectant? Could it be used in incubators, and should it ia 
fact replace the present formalin method? He (Dr. Blount) cou'd 
confirm that separate hatchers were very practicable, indeed. For 
example, at Messrs. Thornber Brothers’ large hatchery at 
Mytholmroyd they had 19 hatchers in a room separated from their 
25 mammoth incubators. but the removal of debris after the hatch 
was taken off was not simple, even when using large size vacuum 
cleaners. If incubator disinfecting was only effective using for- 
maldehyde, wien eges were exposed to the gas for 30 minutes, 
what were Mr. Wilson’s recommendations to the practical poultry- 
man, who would rarely find it possible to close the vents of the 
incubators for more than ten minutes at a time when the 
machines were working? 

Dr. Gordon had calculated the loss from B.W.D. as approxi- 
mately £1,000,000 per annum, but he ‘Dr. Blount) doubted whether 
this was a correct figure, particularly considering the fact that 
the total loss of the poultry industry from disease through all 
causes was sun osedly £4,000,000 per year. Incidentally, if the 
error in the B.W.D. test was only } per cent. where the accredited 
scheme a'one was concerned, this meant that some 10.000 tests 
were faulty and there was, therefore, again some justification for 
the use of sulpha drugs. 


[Dr. Blount wishes to add that, as he was limited as to time, he 
did not get the ovportunity to offer very sincere thanks indeed to 
Mr. Wilson for his most excellent paper on such an important 
subject. He deeply regrets that the paper received such little 
support from the profession, as judged by the mediocre attendance 
that morning.] 
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Mr. W. Tweep (Chester) congratulated the speaker on the prac- 
tical paper he had given, which would be of great value for future 
reference. 

In a recent series of outbreaks of fowl typhoid in Cheshire, 
sulphamezathine had been used with very indefinite results as a 
preventative in the spread of this infection. Slaughter of ailing 
birds and measures to improve hygiene had given better results 
in other flocks. 

Salmonellosis was important from the public health aspect. In 
outbreaks of typhi-murium infection, difficulty was often experi- 
enced in tracing the source of duck eggs if they had been 
obtained through a packing station. 

Evidence showed that when salmonellosis spread in hatcheries, 
the cleansing with washing soda and fumigation of incubators and 
eggs had been defective. 

Considering that birds had free range on the general farm, the 
amount of loss in poultry was often greater than in the specialist 
poultry farm and much of this loss could be attributed to bad 
housing or hygiene. 


Dr. H. G. Lamont (Belfast) expressed the view that Mr. Wilson 
had done a most useful job in summarising the available informa- 
tion on the subject. Dr. Gordon had also made a_ valuable 
contribution in telling them of the findings of the papers at the 
Copenhagen Congress. 

Poultry, by their method of feeding, were predisposed to 
infections with the salmonella group, and he was always puzzled 
to know how flocks could be kept for long periods free from 
S. pullorum; especially with a great concentration of poultry per 
acre. Flocks had been kept free from this disease for quite a 
number of years in Northern Ireland, and he thought they could 
claim to have had the first official blood testing scheme in 1927. 
The concentration of poultry per acre in Northern Ireland, he 
stressed, was extremely dense, and even during the war years the 
poultry population had doubled. There were also a tremendous 
number of small farms there and the problem had arisen as to 
how to keep farms free when once they had been made clean. 
It was quite possible that streams carried infection from one farm 
to another, and in 1927 it had been shown that adult poultry 
could become infected from contaminated ground. They were 
still adding to the number of birds blood-tested each year, but 
the number tested formed only a very small percentage of the 
total poultry population. This year, something like 500,000 birds 
had been tested, out of a total- population of 20,000,000. 

One of the troubles to be contended with was the lack of educa- 
tion of the poultry farmers in disease control. A question had 
been raised about the accuracy of blood testing, and there was 
no doubt about the answer on this point; they could have done 
nothing without testing. It had been urged that veterinary 
surgeons in Britain should take more interest in poultry diseases, 
but as far as the speaker could see, poultry had become the con- 
cern of the State veterinarians. One speaker had said that the 


‘colleges could play a greater part in this matter by giving the 


students a more intensive training in poultry diseases. But, and 
this was a point that should be realised, unless students were 
going to be kept at college all their lives, they could only be 
given a basic training upon which they could build, just as some 
graduates specialised in dogs. 

Mention had been made of paratyphoid, a disease that also 
occurred in Northern Ireland. It was extraordinary sometimes 
the way this disease came and then disappeared. They had also 
had a great deal of trouble from other types of salmonella infec- 
tion. He wished to ask Mr. Wilson if he had come across a 
bacteriophage to this disease, as he understood that paratyphoid 
was an important disease in Scotland. 

On the question of disinfectants he did not wish to mention any 
name, but frankly he had been very disappointed with tests they 
had made with certain disinfectants. One of the best seemed to 
be hypochlorite solution. Many of the widely boosted disinfectants 
had proved disappointing. Mr. Wilson was to be congratulated 
upon the way in which he had laid down various methods. They 
had been of very great use in Northern Ireland in control of 
S. thompson disease, and in this disease the blood test had been 
found to be completely valueless. Again, on the question of the 
tapid test, the difficulty was in getting staff and training them to 
carry it out. One could not be too happy about seeing this test 
carried out by people without a good technical training. The 
question of non-specific reactions cropped up and gave a lot of 
worry. 

In the case of many farms they had had to resort to the pur- 


chase of birds and to kill them and hold a post-mortem examina- 
tion to satisfy themselves that there was no S$. pullorum infection. 

Mr. D. L. Hucues (Thurgarton) said he had no experience of 
the problem in question, but was tempted to make his views clear 
on the question of sulphonamide treatment on birds. He could 
not help but think that they must not be carried too much by 
the views of such people as Dr. Blount on this matter. There 
yas, of course, always an urgent need to solve immediate problems 
of any livestock industry, and it was a great temptation to rush 
in and presumably make some contribution to the problem by 
the use of sulphonamide drugs. He was afraid that, as a profes- 
sion, they might saddle themselves with something with which 
they would never quite know what was happening. They could 
go in for sulphonamide treatment and apparently achieve results 
of some value and they would convince, or half convince, the 
industry that they had an answer, but, as a result of that, they 
would never, he felt, be able completely to solve the problem 
satisfactorily. When such treatment was used it was wise to be 
sure that they knew just what they were doing and what they 
were going to leave behind if it failed. The profession must not 
rush into this business, despite the apparent urgency, without 
adequate evidence gained from experiment and controlled trials. 


Tue Repiy 

Mr. Witson: He would like to thank all who had taken part 
in the discussion. In view of the limited time at their disposal 
his reply must be short. 

He had already, in his introductory remarks, dealt with several 
of the points raised by Dr. Gordon prior to his arrival, and he 
had very littl to add. 

There was, perhaps, some wisdom in the delayed introduction of 
the rapid whole btood test in Scotland, as by the experience of 
its operation for seve] years in England, any attendant difficul- 
ties were revealed and could be avoided, and _ considerable 
refinements in the preparation of the antigen had been effected in 
the interim. It should not be forgotten, however, that although 
the test had only recently been adopted as the official test of the 
accredited scheme in Scotland, it had been in private use to a 
considerable extent from 1933 onwards, at a time when it was 
rather frowned upon as unreliable in certain English eyes! He 
agreed that beyond a vearly total of 500,000 to 600,000 tests, tube 
testing in the laboratory was impracticable, and undesirable in 
view of the availability of the rapid test. 

He was particularly interested in Dr. Gordon's reference to 
Garrard’s recent paper, as it was now over 20 years since he (Mr. 
Wilson) first made these same observations, viz., that certain cocci 
and coliform types agglutinate with S. pullorium serum. He did not 
publish these findings, which were purely accidental, at the time, 
although he had referred to them in several papers since. He was 
trying to find a rapid method of diagnosing bacillary white 
diarrhoea in chicks, and to obviate the delay in awaiting the 
results of fermentation tests and tube agglutination tests. He 
carried out microscopical slide tests with non-lactose fermenting 
colonies taken direct from the original plates. He found that 
many of these clear colorfies which gave positive agglutination 
were, in fact, late lactose fermenting organisms, which further 
investigation showed to be enterococci and coliform strains. It 
was now well recognised that the reaction was due to antigenic 
factor XII which was present in some strains of B. coli, as well 
as in salmonellas in groups B and D. 

The named types of salmonella were’ now approaching the 200 
mark and the group was becoming unwieldy. It seemed to him 
that some consideration should be given to Professor Wilson’s 
suggestion that it was of questionable value to accord specific rank 
to each new type discovered and that a better procedure would 
be to diminish the number of named species and differentiate them 
into a number of labelled types. 

One could realise the importance of determining the type present 
in human outbreaks so that a possible common source might be 
traced, but it would seem that in poultry, apart from the more 
common types, group classification might be sufficient. 

He agreed wholeheartedly the importance of hygiene in 
controlling salmonellosis. 

He was very surprised to hear Dr. Blount’s categorical statement 
that dried egg powder was never incorporated in poultry mashes, 
except perhaps by domestic poultry keepers. During war-time 
conditions many strange constituents found their way into mashes 
and they did know quite definitely that dried egg, unfit for human 
consumption, was used for animal feeding, and it seemed certain 
that many infections of pigs and poultry, particularly with the 


on 








626 No. 48.. Vor. 60. 


THE VETERINARY RECORD 


November 27th, 1948 





types of organisms new to this country, were due to this. With 
regard to Dr. Bount’s quotation from the paper, he was perhaps 
guilty of ambiguous writing. He meant to convey that positive 
reactions to the agglutination test for S. pullorum were sometimes 
due to S. typhi-murium, and that doubtful ones had been attri- 
buted to infection with S. thompson. Although there were no 
antigenic factors common to groups C and D, on several occasions 
they had confirmed that doubtful results might be due to S. 
thompson infection. In this connection it must be stated that 
the group differentiation was not always so clearly cut as shown 
in the schema and cross agglutination did occur, particularly in 
slide tests. Indeed, slide tests should only be used as preliminary 
tests and the results confirmed by tube tests. It should, however, 
be clearly understood that in nearly every case reactors to 
S. pullorum were, in fact, infected with this organism, and the 
occasional happening described need not cast any reflection on 
the accuracy and usefulness of the test as a practical method of 
. eliminating bacillary white diarrhoea from the flocks of the 
country. He had examined a very large number of chicks during 
the last 20 years, but he would not care to diagnose bacillary white 
diarrhoea by the macroscopic appearance of the liver of affected 
chicks as suggested by Dr. Blount, though they sometimes thought 
that they could spot cases of salmonellosis or B. coli infection by 
the general appearance of the internal organs. He agreed that the 
symptoms of aspergillosis might be distinguishable from those of 
bacillary white diarrhoea, but in most cases dead chicks were 
received for examination unaccompanied by any history. 

He did not suggest that the development of resistant strains 
by selective breeding was a practical method of controlling bacil- 
lary white diarrhoea, but it was well known that there were 
strains of chicks more resistant than others, and he did consider 
that some reference to the work which Roberts and his co-workers 
had carried out for many years should be included in any survey 
of salmonellosis. 

He was in agreement with many of Dr. Blount’s views on sul- 
phonamide therapy, but he thought that it should not replace 
other methods of control, but be complementary. They had not 
found dosing of carriers of S. pullorum with sulphamezathine to 
have any effect on the titre, and birds remained positive through- 
out the period of the experiment. 


It was a fact that agglutinins were rarely present or else tran- 
sient in nature following vaccination with dead cultures of 
S. gallinarum, and although this method of vaccination gave 
variable results, the mere absence of agglutinins did not neces- 
sarily imply absence of immunity. They had not carried out any 
experiments on the comparative bactericidal value of the various 
disinfectants, but he specified dettol for swabbing eggs, as they 
had found that dipping in 5 per cent. dettol solution had no 
adverse effect on hatchability. Hypochlorite disinfectants were also 
useful. 


He was most interested in Mr. Tweed’s contribution to the dis- 
cussion. He had had no personal experience of the use of 
sulphamezathine in fowl typhoid. Their work on the sulphona- 
mides, apart from studying the effect of repeated dosing on the 
titre of adult “carriers,” had been confined io treating chicks 
artificially infected with S. typhi-murium, when they found that 
the death-rate was very materially reduced, and that although 
some chicks continued to eliminate the organism after the cessa- 
tion of treatment, the number was small. In dealing with fowl 
typhoid the principal methods of attack should be the application 
of the agglutination test with the least possible delay, the removal 
of reactors, and vaccination of the remainder together with atten- 
tion to the general hygiene on the farm. 


In reply to Dr. Lamont, he had had no expericnce of bacterio- 
phage in fowl typhoid. While he agreed with much of what Mr. 

ughes said, he did think that there was a place for the sulphona- 
mides in the treatment of salmonellosis, in conjunction with the 
other methods described. 


To sum up, he considered the important points in the ccntrol 
and prevention of salmonellosis were: the provision cf adequate 
nesting boxes with frequent changing of the nest linings; clean 
eggs should be selected for setting, and they should be kept in a 
cool room during the period of storage, which should be as short 
as possible; incubators should be fumigated as soon after setting 
as practicable; incubator rooms and brooder houses should be in 
separate buildings, and adequate brooding equipment should be 
available to allow for thorough cleansing and disinfection between 
hatches; prompt slaughter of obviously affected chicks and 
recourse to sulphonamide treatment in the case of large-scale out- 
breaks in a hatchery when wholesale destruction of an entire 
hatch was unlikely to be considered. ‘ 


Vilith World’s Poultry Congress, Copenhagen 
Review of Disease Section 


It is natural that one should consider the subject in which one 
is most interested to have been the most important. Despite this, 
it was the general opinion that the disease section of the Congress 
was not only the best attended and the papers, with a few excep- 
tions, of a consistently high standard but that the discussions were 
of exceptionally high order and well sustained. j 

British veterinary scientists played a particularly prominent part. 
presenting ten of the 30 papers in the section, and taking by far 
the major share of the discussions. In addition, probably the most 
important paper of the whole Congress—the opening paper to the 
Plenary Session on Newcastle disease—was given by I. M. Doyle 
of Weybridge; while at the sessions on Newcastle disease and 
salmonella infections the chair was taken by Mr. Doyle and Dr. 
R. F. Gordon respectively. ; 

One or two general observations on the section are that, (1) it 
was most unfortunate that no American veterinary scientists 
attended to present their papers since it is impossible to discuss 
a paper in the absence of the author; (2) that no useful purpose 
is served by the reading of either the whole or even the summary 
of a paper by the Chairman or other nominee in the author's 
absence, and (3) that earlier circulation of papers, particularly those 
containing experimental data, would promote freer discussion. 

The 30 papers in the sections dealt mainly with Newcastle disease 
(fowl pest) (6); salmonella infections and their public health sig- 
nificance (4); pullorum disease (B.W.D.) (3); lymphomatosis (fowl 
paralysis) (3); coccidiosis (3); round heart disease (3); coryza 
and its treatment (2); and single contributions on pullet mortality, 
and deficiency diseases. 


NewcastLe DISEASE 


This disease, once restricted to the Eastern hemisphere, has 
assumed world-wide distribution during the war years and, there- 
fore, a iracted the greatest interest. It was particularly unfortunate 
that the American scientists who have contributed so much to our 
knowledge of the “ mild form” of the disease were unable to be 
present and to give us the more detailed results of their studies 
on immunity and diagnosis. Doyle in his paper to the Plenary 
Session dealt broadly with the history of the disease, its geograph- 
ical distribution, recent advances in diagnostic methods and immun- 
ity and its control, while Gordon, Reid and Asplin recorded. the 
data collected during the 1947-48 outbreak in England and Wales, 
the various diagnostic methods used and the comparative efficiency 
of the legislative control methods in Great Britain. 

The American papers indicated that the disease in that country, 
although it originally appeared in a much milder form than in 
other parts of the world, was ow gaining in virulence and 
surveys showed that the mortality rate was rising from the low 
figure of five per cent. to between 20 and 40 per cent. and in some 
cases to even 90 per cent. This should be borne in mind when 
considering the present “ mild” outbreaks in this country, since It_ 
would seem that there is no plurality of virus but that the mild 
form is probably a mutated strain of the classical type. The 
American evidence suggests that it is equally possible for the mild 
form to mutate to higher virulence. They also reported on the use 
of killed virus-vaccines which were apparently safe but gave tem- 
porary immunity of variable duration, and live-modified virus- 
vaccines which gave lasting solid immunity but which were asso- 
ciated with six to 20 per cent. post-vaccinal symptoms and mortality 
and with the attendant risks of any live vaccine. Both the American 
and English papers commented on the value of the hacmagglutina- 
tion-inhibition test as a method of diagnosis. A summary of the 
papers and discussions on Newcastle disease, and quoting exten- 
sively from Doyle’s address, indicates that :— 

The consensus of opinion is that the disease has been carried 
from continent to continent through the medium of shipping, 
presumably by the introduction of live birds, or in swill containing 
offal from infected carcases or in the bone marrow and muscle of 
frozen or chilled carcases, as it is known the virus can survive for 
at least six months under these conditions. This view is supported 
by the fact that the first outbreak in most countries has occurre 
at or near a port. The first outbreak in England occurred at a port 
and at that time the only other known infected area was in the far 
East. If the Dutch East Indies is regarded as the centre of a circle 
it will be seen that the disease has fanned out to all the land areas 
situated on the circumference, the inference being that it followed 
the shipping routes. The spread within a country is mainly through 
traffic in live fowls, especially those that pass through markets of 
dealers; infected poultry equipment and swill are contributory 
factors of secondary importance. It is because the live fowl is the 
most important agent in the dissemination of infection that the 
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prohibition of movement is an indispensable measure for the control 
of the disease. 

Although the literature contains many reports suggesting that 
wild birds are susceptible to infection, the presence of virus in them 
has never been proved and it is not yet known if they play any 
part in the epidemiology of the disease. It is obviously a phase of 
the problem that merits early examination. It is, however, im- 
probable that they transmit infection over any considerable dis- 
tance, but it is conceivable they might act occasionally as mechanical 
“carriers” between adjacent farms. There is evidence to suggest 
that recovered birds act as carriers. Most observers are agreed that 
for transmission of infection from fowl to fowl, fairly close contact 
is necessary. It has been demonstrated that virus may be present 
in eggs laid by recovered fowls, so the introduction of infection 
through this source should be guarded against, 

rhe measures adopted for the control of the disease will depend 
to a great extent on the geographical situation of a country, 
its state of development and on the incidence and type of the 
disease. In a favourably situated country, with no land frontiers, 
reliance will be placed on restriction of movement, slaughter of 
infected and in-contact fowls and a strict embargo on stock from 
infected countries. The value of this policy has been well illus- 
trated in 193@ and again in 1932 in Australia when outbreaks 
of the disease were a ge out by rapid veterinary administrative 
action and slaughter of stock on infected premises. The same 
policy was successfully employed in the 1945 outbreaks in South 
Africa. The prohibition of movement of species of birds (fowls, 
turkeys, guinea-fowls, pigeons, pheasants, ducks and geese) sus- 
ceptible to infection or that may carry infection without exhibiting 
clinical symptoms is an important preliminary step in the control of 
the disease. It should be recognised, however, that it is more 
difficult to stop completely movements of poultry than it is of the 
larger farm animals. Their relatively small size facilitates con- 
cealment and their present enhanced value because of the existing 
food shortage encourages surreptitious movements. It must be 
emphasised that when the first suspected case of Newcastle disease 
is reported in a clean country, all movements of susceptible hosts 
should be immediately prohibited. It is inadvisable to allow 
movements to continue even until such time as a diagnosis is 
made, as in the event of the disease being confirmed it will have 
allowed the dissemination of infection and increased the difficulties 
of control. 

In many countries cither on account of their geographical 
position or because of the incidence or of the type of the disease 
present, an immediate eradication policy is impracticable, so control 
must depend on vaccination supported by compulsory sanitary 
measures. A vaccine to be satisfactory should be cheap, safe and 
capable in one injection of conferring an active immunity of 
reasonable duration. It is necessary to stress that the vaccine must 
be safe and treated fowls must not become “carriers” and dis- 
seminate infection. Although the present method of vaccination 
with living avirulent strains of virus is not yet entirely satisfactory, 
a promising start has beén made and with the considerable amount 
of research work now in progress on this phase of the problem it 
is reasonable to anticipate further improvements in the near future. 
Some authorities are opposed to the use of living, avirulent strains 
of virus for vaccination purposes because of the risk of spreading 
infection, but provided they are used in suitable circumstances and 
the strains of virus are carefully selected and controlled, their use 
is justified on economic grounds on account of their high im- 
munising value, particularly in those countries in which the disease 
has become endemic. The alternative is the use of dead vaccines 
and those at present available cannot be recommended as they 
confer only relatively short periods of protection, so re-vaccination 
at short intervals would be necessary, the expense and labour of 
which would render the method impracticable. 

It is unnecessary to deal in detail with compulsory sanitary 
measures as these are much the same in all countries, but it should 
be pointed out that they are essential adjuncts to all methods of 
disease control if success is to be achieved. 

Doyle stated that, “ Newcastle disease is widespread throughout 
Europe and the situation there is complicated by the many coun- 
tries involved, the different stages of development of the poultry 
industry in them and the varying shades of opinion on the economic 
importance of the disease and the urgency of its control. Yet it is 
imperative that each country should in its own interests and for the 
benefit of its neighbours take all possible action to bring the disease 
under control and prevent its further dissemination. It would be 
well to bear in mind that time favours the extension of the infection 
and its associated economic losses. Having regard to the facility 
with which it can pass frontiers it is obvious that only concerted 
action can stop its continued extension and prevent it becoming a 
permanent burden on the industry and an obstacle to its economic 
te-establishment. The history of the disease over the last 20 years 
in some parts of the East shows that once it becomes established 


in a country it shows no tendency to die out and is the cause of 
continuous heavy losses. In these grim years of food shortage the 
control of the disease must be regarded as an immediate urgent 
problem because of the hcavy losses in breeding stock, eggs and 
poultry meat that follow in its wake. No country is safe from it 
and none can afford to ignore it or treat it with complacency. The 
annual expenditure at this stage of a relatively small sum of 
money over a limited number of years on a control policy would 
be a sound proposition and the lasting benefit that it would bestow 
on this valuable and growing. industry would richly repay the 
effort and money spent.” 

The provision in each country of adequate laboratory facilities 
for serological diagnosis, the distribution of good antigenic strains 
of virus for the preparation of vaccine and the availability of the 
latest technical information must be considered and it would be 
well in this country urgently to adopt some form of co-ordinated 
research programme as exists in the U.S.A. 


SALMONELLOSIS 


The papers on salmonella infections indicated that in most 
countries : — 

Salmonellosis (pullorum disease, fowl typhoid, paratyphoid infec- 
tions) continues to be one of the most important causes of mortality 
in all kinds of poultry. 

Sixty salmonella types and variants have been found in avian 
species ; most of these have also been found in numerous hosts 
including man, all domestic animals, frogs, lizards, snakes, flies and 
ticks. Of the 60 types and variants, 51 have been found in turkeys, 
43 in chickens and 13 in ducks. Eggs may be infected bv ovarian 
transmission or by contamination of the shells as they leave the 
cloaca. Many types have been found in fresh eggs, frozen eggs 
and dried egg powder. 

The public héalth aspect of salmonellosis of avian species is 
emphasised by the fact that 56 of the 60 salmonella types and 
variants isolated from birds have also been the cause of illness in 
man, Of the 60 found in avian species only three have been isolated 
from birds alone. In view of the public health and agricultural 
economic aspects of the avian salmonellosis problem all branches 
of the poultry industry should co-operate in eliminating this group 
of diseases from poultry farms. Such efforts will do much to increase 
livability of chickens, turkeys, and other fowls, and in turn reduce 
the chances of food poisoning outbreaks from contaminated pro 
ducts. Such efforts will also do much to increase the buying 
public’s confidence in poultry products. 

The fact that most of these types have also been isolated from 
humans makes such contaminated products a public health hazard, 
especially when used in such uncooked or slightly cooked foods 
as meringues, egg-nogs and fountain drinks. This is of particular 
importance since salmonellosis is a disease of the young, and such 
“fountain ” products are favoured by children. 

Several good leads have opened the way for the production of 
salmonella-free egg products, but experimental and practical studies 
will have to be made if the industry is to adopt them. Industry 
should realise that if public confidence in its products is to be 
maintained every effort must be made to produce products which 
the public will consume with a feeling of safety and, therefore, 
industry must be eager t6 promote research and to adopt any 
feasible system that may be worked out. 

Since only an occasional egg is contaminated with salmonella 
organisms only a small number of persons could be infected at one 
time when shell eggs are consumed in the home, or in small —- 
establishments. However, in the commercial processing of liquid, 
frozen, or dried eggs, thousands of individual egg meats are blended 
in large vats and one egg containing salmonella bacteria may 
become the contaminating agent for an entire vat of liquid. This 
is the reason why the incidence of contamination in frozen and 
dried eggs is much higher than that found when examining indi- 
vidual shell eggs. This is also the reason why the number of 
persons involved in a food-poisoning outbreak from commercial 
products may be quite large. Each individual portion of the food 
prepared from a given container of contaminated product has an 
equal inoculation. It is evident, therefore, that in seeking a remedy 
the industry must devise methods of eliminating the salmonella 
infection either in the raw material or after it has been composited. 

Although the egg and poultry meat industry has had a remark- 
ably clean record regarding food-poisoning cases traceable to the 
consumption of egg and poultry meat products, there is an accumu- 
lation of evidence which points to the importance of producing 
products free of salmonella types of bacteria. 

In referring to the disease in England, Buxton pointed out that 
previous to 1939 the only salmonella types isolated from poultry 
were S. pullorum, S, gallinarum, S. enteritidis and S. typhi-murium. 
Since 1943, however, the following different types have been identi- 
fied; S. thompson, S. montevideo, S. bareilly, S. california, S. 
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anatum, S. london, S. oranienburg, §. bovis morbificans, S. cubana 
and S$. brancaster. 


In this country pullorum disease is the most serious cause of 
mortality in young birds, and has been responsible for 1,362 out- 
breaks in chicks, ducklings and goslings from 1939 to 1947. In 
1942 the rapid whole-blood test was introduced in place of the tube 
test for the control of this disease. Doubtful reactions to the 
rapid test, which number approximately 1-9 per cent. of all blood 
samples tested, may be due to increasing or decreasing serum 
titres to S. pullorum, or to the presence of somatic antigen XII in 
other salmonella types and in some coliform and paracolon bacilli. 
Only two out of 100 strains of S. pullorum examined, lacked the 
full complement of antigen XII. 


Since 1943 there has been a marked increase in the incidence of 
S. thompson among chicks. Experimental work has shown that 
the organism is usually located in the intestines of adult carrier 
birds and that egy scene of agglutinins by these birds is erratic 
and unreliable for diagnostic purposes. Eggs are usually infected 
on the shell and formalin fumigation is recommended for con- 
trolling salmonella infections in incubators. 

There has been a noticeable similarity between the incidence of 
salmonella types in man and poultry, which has been partly 
attributed to the importation into this country of qunp-died 


BacittaRy Wutte DIARRHOEA 

A paper by Garrard and his colleagues on this disease reported 
an increase in the occurrence of doubtful reactions to the rapid 
pullorum test. The authors showed that certain organisms occur- 
ring in the intestinal tract of the fowl sometimes invade the tissues 
and are capable of giving a cross-agglutination with pullorum 
antigen. On post-mortem examination such birds were often found 
to be pathologically abnormal and they suggest the need for 
further research on factors which govern the invasion of the blood 
and tissues by these organisms. 

Professor Geurden of Belgium showed that treatment with sul- 
honamide drugs reduces the mortality from B.W.D. in chicks 
ut that the percentage of carriers in the treated chicks was as 
high as in the untreated and that repeated use of small doses of 
- phonamides might create strains of S$. puliorum resistant to the 
rug. 


LYMPHOMA1OSIS 

Papers on the fowl paralysis complex were presented by the East 
Lansing laboratory stafl and by Drs. Hutt and Cole of Cornell. 
The East Lansing laboratory was opened the day after the 1939 
World’s Congress and the work of the institute is devoted solely 
to the study of lymphomatosis. A résumé of their work to date 
shows that lymphomatosis (visceral and osteopetrotic) can be pro- 
duced by the use of inocula rendered cell-free by filtration or 
centrifugation and with cellular preparations, which suggest a 
virus as the causal agent: (2) the transmission of lymphomatosis by 
natural means, suggestive of its spread through hatching eggs and 
bird to bird contact; (3) the production and maintenance under 
quarantine of Single-comb White Leghorn chickens free of all 
infectious and parasitic diseases except lymphomatosis and coccidio- 
sis; (4) and the development of inbred lines of chickens which are 
more resistant to lymphomatosis than other inbred lines. At 
Cornell it has been shown over a period of 12 years that selective 
breeding offers an effective method of controlling losses from avian 
lymphomatosis. In two lines bred for resistance, mortality from 
neoplasms was gradually reduced from approximately 15 per cent. 
to approximately five per cent. in the population hatched in 1946. 
At the same time and under identical environment conditions, 
mortality from neoplasms in the line bred specifically for sus- 
ceptibility to disease increased from the 15 per cent. level to over 
39 per cent. 


The importance in such breeding of providing for adequate ex- 
posure to conditions responsible for avian lymphomatosis is empha- 
sised. 


The data also show that a breeding programme designed to 
control avian lymphomatosis can be combined with other objectives 
so that the resultant populations are not only more viable, but also 
more productive. 


Finally, according to observations made in Sweden during the past 
two years, neurolymphomatosis can be prevented and mild cases 
corrected when the ration is supplemented with dried brewer’s 
yeast (two per cent. of the dry mash) and FeSO,, MnSO, and 
CoSO, (0-02 per cent. each of the dry mash). The active factor or 
factors have not yet been isolated. There is the possibility, how- 
ever, that this latter experiment may have been confused by the 
occurrence of other conditions such as riboflavin deficiency (curly- 
toe paralysis) and by perosis (slipped tendon). 


©88- 


Coccip10sIs 

The papers on coccidiosis by Horton-Smith of England and by 
Swales of Canada were of an exceptionally high standard. They 
dealt mainly with their work during recent years on the treatment 
of caecal coccidiosis with various sulphonamide drugs. Both 
papers contained a good deal of a hight technical nature on the 
use of the drugs, the stages in the life cycle of the parasite inhibited 
in the host. Horton-Smith showed that sulphathiazole, sulpha- 
guanidine, sulphadiazine, sulphamezathine and sulphapyrazine are 
all active against coccidia but they differ to a marked degree in 
their relative efficiency in dealing with the disease of coccidiosis. 
Sulphanilamide and sulphapyridine have no action. When given 
in drinking water, sulphamezathine, sulphadiazine and _ sulpha- 
pyrazine all give similar blood concentrations but show considerable 
differences in therapeutic efficiency. Most of the work in Britain 
has been concerned with sulphamezathine, although the action of 
other sulphonamides has also been studied, and it is thought that 
this drug is the most promising of the available ones and is best 
applied as an 0-2 per cent. solution in drinking water to a flock in 
which there is definite evidence of coccidiosis. Sulphamezathine, 
at therapeutic levels, inhibits the nuclear division and growth of 
the second generation schizonts of Eimeria tenella which are the 
pathogenic stages of the life history of this species. Apparently, 
it is also the stage which induces an immune response in the host. 
Dangers attending excessively long treatments with sulphamezathine 
include widespread haemorrhages in many organs and particularly 
in the alimentary tract, a noticeable lengthening of clotting time 
of the blood, hyperplasia of the testes, and the precocious develop- 
ment of the secondary sexual characters of cockerels. Considera- 
tion was given to the question as to whether the aim should be the 
complete prevention of coccidial infections or rather to control 
established infections to non-disease producing proportions. 


Swales reported that the methods of treatment in use in Canada 
were as follows: where it is possible to keep pen floors clean and 
dry to the extent necessary to ensure an intake of odcysts too low 
to establish serious coccidiosis, the use of drugs is not advocated. 
On small farms, or on plants where caecal coccidiosis occurs 
sporadically, the actual treatment of affected flocks with one of 
the partly methylated sulphapyrimidines (sulphamerazine) is recom- 
mended ; poultrymen are warned to be very observant and to use 
the treatment as soon as haemorrhagic droppings are seen. For large 
plants, where the disease occurs continuously, the system of 
deliberate exposure of chicks at three to four weeks of age, and 
concurrent treatment with 30 to 40 mgm. of a sulphapyrimidine 
drug is suggested. Warning is given that this system requires 
supervision, and that a floor contaminated with an adequate num- 
ber of odcysts need not, and must not, be unsanitary. The need 
for removing the exposed chicks to a very clean pen floor or range 
after one week of such exposure is stressed. It is realised that 
this system relies upon a relatively dry atmosphere, as is usual in 
Canada, and that its use in very damp climates would be less 
satisfactory. A third paper from the U.S. indicated that fol- 
lowing one generation of selection, a difference in survivability 
of 35:3 per cent. was observed between 1,143 offspring of two 
lines of chickens. The offspring of chickens that had survived an 
artificial infection of caecal coccidiosis and which came from resis- 
tant families were significantly more resistant than offspring from 
chickens from highly susceptible families. 


Three papers were presented reporting the occurrence of “ Round 
heart disease” in N. Ireland, in Scotland and in Denmark. Atten- 
tion has only been drawn to this disease in recent years and all 
three workers reported that their investigations had failed to indi- 
cate the exact cause of the disease, although Wilson suggested that 
the condition may be hereditary and a simple recessive. The 
disease is characterised by sudden death and a hypertrophy of the 
heart muscle is the most prominent post-mortem finding. 


In Ireland during 1946, 36 outbreaks of the disease were encoun- 
tered involving 3,214 birds with an average death-rate of 14-9 per 
cent. In 1947 in 46 outbreaks involving 3,938 birds, the average 
death-rate was 16-1 per cent. 

The disease is not confined to any one breed. It does not appear 
to be infectious and has not been transmitted experimentally. A 
similar condition has been described in New Zealand, Germany and 
in England. 


+ Inrectious Coryza 


Professor de Blieck presented an excellent address on that most 
confusing group of respiratory diseases, infectious coryza or con- 
tagious catarrh. He reviewed the existing literature on the 
subject and showed that three distinct types of the disease can be 
recognised. Type I, usually fairly mild, has a short incubation 
period of one to three days and a duration of only five to eleven 
days, and is caused by an organism Haemophilus gallinarum. 
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Type II has an incubation period of nine to 30 days, lasts for some 
months and may be severe; it is thought to be caused by a cocco- 
bacilliform body. A combination of these two types may also 
occur showing a short incubation period and long duration. A 
third type is now recognised and from which a virus has been 
isolated. 

Infection is nearly always caused by infected food and drinking 
water. Treatment with sulphonamide drugs gives good results in 
the case of Type I only, and there is a possible future for immuni- 
sation. Good hygiene is the most important feature in the control 
of the disease. In a second paper on this subject, Dr. McKay of the 
lodine Educational Bureau, reported that severe and _ persistent 
outbreaks of fowl coryza on five large poultry farms, involving 
25,000 birds in all, were treated with rapid and marked success by 
iodising the birds’ drinking water to a concentration of one part 
of “free” iodine in 20,000 parts of water (achieved by adding one 
teaspoonful of Lugol’s solution to every gallon of water) and by 
disinfecting the air of batteries and coolers by means of iodine 
vapour. Indications that iodised water alone is sufficient to effect 
cure are being further investigated. 

Dr. Greenwood, of Edinburgh, reported that during the past 12 
years his experimental flock of Brown Leghorns had experienced 
a mortality of 11 per cent. from non-infectious diseases such as 
disturbance of the vascular system (including round heart disease), 
reproductive disorder, urinary disorder and cannibalism. The 
marked tendency for certain pathological conditions to be associated 
with certain highly inbred lines led to the belief that such condi- 
tions have a hereditary basis with hereditable agencies affecting 
particular organs rather than a general loss of vigour. This paper 
opens up an important line of thought. 

Finally, although it did not appear in the disease section, Pro- 
fessor Romanoff in his address to the Plenary Session, on “ Advances 
in Artificial Incubation,” pointed out that the greatest menace in 
large-scale artificial incubation is still the infection of chicks with 
S. pullorum in the incubator. The most common method of con- 
wolling the spread of disease from infected eggs has been by 
fumigation of the incubator with formalin, either during the 
course of incubation or at the time of hatching. 

In fumigation by the formalin-potassium permanganate method, 
it has been standard practice to use 35 c.c. of formalin for every 
100 cubic feet of incubator space. This concentration is not 
harmful to the embryo after the 84th hour of incubation or to the 
hatched chick less than three hours old. Recently, however, there 
has been some experimentation with stronger concentrations in an 
effort to ensure adequate destruction of bacteria. It now appears 
that up to four times as much formalin may be used, especially 
if the fumes are neutralised with ammonium hydroxide at the end 
of the fumigation period. With this concentration of formalin, 
fumigation for 20 minutes, by the cheesecloth method, usually 
kills S. pullorum in all parts of the incubator. 

Because of the obnoxious odour and potentially toxic action of 
formalin; it would be desirable to find a substitute for it. Results 
with propylene glycol are promising, although this substance is not 
effective unless it is properly vaporised by commercially manu- 
factured vaporising units. In addition, it cannot be used with 
uniform success in all types of incubators and there are as yet no 
data on its power to destroy S. pullorum. 

There has been some investigation into the possibility of disin- 
fecting the egg shell by immersion in various substances before 
placing the egg in the incubator. If the egg is cooled to 8° C. 
or 10°C. and is then dipped into 9-5 per cent. formalin warmed 
to 23°C. or 25°C., the tendency of the egg contents to expand 
prevents the solution from being drawn through the shell. The 
hatchability of eggs treated by this method is not affected. Eggs 
have also been dipped in sodium hydroxide, sodium orthophenyl- 
phenate, and quaternary ammonium chloride, without reducing 
subsequently hatchability. 

R. F. Gorpon. 











Four hundred farmers from Merionethshire, Montgomeryshire 
and Denbighshire united in the gathering of 120,000. sheep on the 
Berwyn mountains. Thirty Ministry veterinary inspectors took 
part. The sheep were found to be in excellent condition. 


* * * * * 


WeEKty Wispom 


“ . . . a State which regards itself as the trustee of a free 
society will be constantly suspicious of its own itch to intervene 
in order to do tidily, by means of paid officials, what it sees private 
citizens doing untidily of their own free will."—The Times, leading 
article, “ Another Beveridge Report.” (October 21st, 1948.) 


CLINICAL COMMUNICATION 


An Aplastic Anaemia due to Fibrosarcoma 
A. J. BAXTER, Lecuiape, Gtos., 
and 
H. H. HOLMAN, A.R.C., Compton, BERKSHIRE 


Subject.—Yellow Labrador dog, aged three years. 

History.—When visiting the farm on April 24th for another 
purpose, the dog was brought out for examination, as a visitor 
had remarked that the dog was getting thin. 

Symptoms.—On April 24th the dog was a little thin and the 
mucous membranes were pale. 

Early in the course of the disease there was occasional vomiting. 
The desire for food was lost, and several days would pass without 
faeces being voided. When faeces were passed they were clay 
coloured and offensive, but free from blood and _ parasites, until 
the last week or so of life when segments of tape worms were 
passed. 

The dog was inclined to dribble at the mouth; it drank normally 
at first, but in the later stage was disinclined to drink. No 
abnormality could be palpated in the abdomen. It lost weight 
progressively, there was increased lassitude, the mucous membranes 
became more pale and finally the dog was destroyed on July 22nd 
in an anaemic and emaciated condition. 

Diacnostic Tests.—Urine. Tested May 26th and June 19th. 
Pale colour. S.G. 1010. Trace of albumin at first test, more 
definite on second. Tests for bile and sugar negative. Loewit’s 
Test. June 19th. Two drops of 1:1,000 adrenalin solution in 
eye, no evidence of “hypoinsulinism.” Tuberculin Test. April 
24th. Single intradermal comparative, Weybridge Tuberculin, 
result negative. 

H\ematoLtocy.—June 2 Ist. Erythrocytes. RC. 3-5 x 106. 
Packed cell volume 20 per cent. Hb. 7-4 g./100 ml., compared to 
the normal averages (Mayerson, 1930) of 6x 106, 39 per cent. 
and 13 g. As the red count was roughly half the normal average 
and the blood smear showed no regenerative changes, the condition 
was considered an aplastic anaemia. 

Leucocytes. W.C. 8-7 thousand. Neutr., 70; L., 10; M., 15; E., 
4-5. There was, therefore, no sign of a shift to the left, and the 
only abnormality was in the monocytes, for which Mayerson gives 
the figure of 4+3. Coagulation. Clot in 4 min. Platelets. 
1-25 106 (a high normal figure). Wan den Bergh Test. Negative. 

The blood picture indicated a complete freedom from infection 
and an aplastic anaemia not affecting the other myeloid products. 

Tentative Diacnosis.—Malignant tumour. 

TREATMENT.—Treatment was limited to the administration of 
Parrish’s food and vitamin capsules. One pound of blood fibrino- 
gen was given on May 25th. Liver extract was ordered but arrived 
too late. 

Post-MoRTEM Examrnxation.—The dog had been shot through 
the head. The carcase was emaciated and no trace of fat was 
visible within the abdomer. White nodules varving from a pin 
head to a hazel nut in size were disseminated throughout the 
liver, and where superficial were flush with the surface. Thev 
were of flesh-like consistency, but some showed a_ vellow-tinged 
soft centre. The gall-bladder was partly full of dark-coloured bile. 
Similar nodules, the size of millet seeds, or occasionally as large as 
a pea, were disseminated throughout both kidneys. The bladder 
was distended with clear urine. ‘ 

The pericardium was thickened and held an excess of milky 
fluid. An area of the inner surface presented some roughened, 
almost wart-like growths varying in area from Imm2 to 4 x 
1! cm. A similar growth was present as a thickening of one of the 
bicuspid valves 

A patch on the diaphragm showed an area resembling fibrinous 
peritonitis 

Sections from all these abnormal areas were examined micro- 
scopically and showed the presence of fibrosarcoma. The primary 
site of the tumour was not identified. 

Lungs, spleen, pancreas, testicles and lymph glands appeared 
free from disease. The alimentary tract was empty and no-mal 
except for a few stripes of congestion at the pvloric end of the 
stomach. and the presence of a few tape worms. The mouth and 
throat appeared normal. The brain was not examined. 


Discussion. 


The liver was severely affected by tumour formation and it was 
supposed that the condition of the animal was due mainly to the 
dvsfunction of this organ. It is interesting to find, therefore, that 
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even when this organ was severely damaged by tumour growth, 
no bile could be detected in the urine, the blood plasma gave a 
negative Van den Bergh test and the clotting time remained normal. 

The kidney, less severely affected, only showed abnormality in 
that the urine contained a trace of albumin and had a somewhat 
low specific gravity. ‘ 

The blood picture is remarkable in showing that, despite the 
severe emaciation due to this malignant tumour, the leucocytic 
picture remained normal except for a slight monocytosis, and also 
that 4-5 per cent. of eosinophils were present. This latter was an 
unexpected finding, for the disappearance of these cells is the 
most sensitive guide to many conditions of ill-health. The anaemia 
is of interest in that aplastic anaemia usually affects the bone 
marrow as a whole, affecting the production of platelets, granular 
leucocytes and erythrocytes. In this case, possibly as a combina- 
tion of starvation and the lack of storing properties in the liver, 
the action appears to have been selective, preventing the production 
of erythrocytes while permitting that of leucocytes and platelets. 








REVIEW 


[Veterin Protozoology. Uticx F. Ricnarpson (1948.) 240 pp. 
Coloured Frontispiece + 34 Illustrations, 18s. net. Oliver & Boyd, 
Ltd., Tweedale Court, Edinburgh, 1.] 

We have long been waiting for a text-book of veterinary proto- 
zoology, and it was with pleasurable anticipation that the 
reviewer took up Mr. Richardson’s book. The mass of proto- 
zoological literature that has accumulated over the last two 
decades requires much searching, much sifting and final selection 
before it can be satisfactorily incorporated in a book of relatively 
small compass suitable for veterinary students and practitioners— 
both classes being busy people who want the essentials without the 
trimmings. The task of producing such a book is indeed onerous, 
and only to be undertaken by one who is completely at home with 
his subject and the needs of both classes of reader. The first 
criticism of the present book must be levelled at the inconvenient 
arrangement of the lists of references to relevant literature which 
are scattered through the book, and not always in the most appro- 
priate places, instead of being listed alphabetically at the end; 
initials of authors are omitted and there are many serious gaps 
both in the matter of the reference titles and in the text itself. 
No mention, for example, is made of the agglutination test or 
mucus test among the references or in the section dealing with 
trichomoniasis in bovines. The matter of including a list of 
references in a student’s book is a moot point, for it is usually 
incomplete, and few students at this stage of their careers have 
the time, or indeed the inclination, to follow the subject much 
beyond the examination syllabus. The research worker demands 
much more of a reference book, and not the least of his demands 
is the inclusion of a comprehensive bibliography of his subject. 
Contradictions occur in the text which will prove confusing to 
the reader: on page 28 we read that “the drug [sulpha- 
mezathine}] appeared to attack the second generation schizonts 
which showed little or no merozoite formation”; but, having 
absorbed this piece of information, we are surprised to rgad on 
page 202 that “details of the drugs’ [sulphamezathine and sulpha- 
guanidine] action are not available, but it would seem probable 
that they attack the coccidial sporozoites but not the merozoites.” 
There is ambiguity in places, e.g., on page 14 we learn that 
the asexual stages of the sporozoa, “being capable of multiplica- 
tion, can be transferred artificially from one animal to another 

. .” This might have been expressed more clearly, and the 
use of the word ‘artificially’ might be regarded as unfortunate. 

The classification of the sporozoa is over-simplified and no mention 

of sub-classes is made, and not every protozoologist will agree with 

the author’s treatment of the systematics of the protozoa in 
general. Mis-spellings of the names of authorities have occasion- 
ally escaped correction in the proofs. One feels that the heading 
of chapter ten, “ Unclassified Organisms,” is misleading, and that 
a few words on the taxonomic status of the sarcosporidia, for 
example, would have been helpful. After perusing this book one 
is left with a feeling of disappointment and with the impression 
that something has been sacrificed to easy writing, that broader 
consideration might well have been given to the preliminary 
general chapters, and that a more discreet expression of general 
fundamental statement is indicated. In spite of these criticisms, 

Mr. Richardson’s book will prove of great value in focusing the 

attention of students on a subject which has hitherto attracted few 

recruits from the veterinary field. The book is efficiently indexed 
and produced. The illustrations, apart from inaccuracies in some, 
fulfil their purpose. 


ABSTRACT 


[Leptospirosis. 111.—Clinical Pathology of Canine Leptospirosis, 

Montux, W. S. (1948.) Cornel Vet. 38. 109-121.) 

This paper is devoted to the observations made on the tempera- 
tures of 31 dogs, and the haematology and analyses of 
blood, urine and cerebrospinal fluid of nine dogs artificially infected 
with several strains of Leptospira icterohaemorrhagiae and four 
strains of L. canicola. Of the blood tests carried out, the author 
considers the sedimentation rate (method of Wintrobe and Lans- 
berg) to be the most reliable and the earliest appearing variation 
from the normal. The rate of sedimentation is claimed to be of 
diagnostic significance and the best indicator of the progress and 


course of the disease. 
D. W. M. 








QUESTIONS IN PARLIAMENT 


Meat Inspection 

Mr. Burpen asked the Minister of Food what advances have been 
made in recent years in the system of meat inspection. 

Dr. SumMMeRsKILL: Local authorities are responsible for the 
administration of the system of meat inspection and there has been 
no change in the law in recent years. My right hon. Friend, how- 
ever, has the system of meat inspection under review. 

Mr. Burpen: While thanking my hon. Friend for that reply, 
may I ask if she is aware that at a conference recently it was stated 
that there had been no advance in the methods of meat inspection 
during the past 50 years; that that statement received great pub- 
licity; and would my hon. Friend not agree that that statement 
was a wild exaggeration? 

Dr. SuMMERSKILL: Yes, I did read the report of that conference. 
and I agree with my hon. Friend. I should not say it was wild, 
but it was exaggerated. 


Dist\sep Meat (PROSECUTION) 


Mr. Royie asked the Minister of Food if his attention has been 
called to a case in Lancashire of which details have been sent to 
him, in which certain persons have used diseased meat from horses 
and cattle for the manufacture of food for human consumption; 
and what steps he proposes to take to ensure that such mis- 
demeanour is impossible in the future. 

Mr. Srracuey: I would refer my hon. Friend to the reply given 
to the hon. Member for Burnley (Mr. Burke) on November |!th. 
|See Vet. Rec. 60, 610.] 

Mr. Royte: Although the steps that have been taken al-eady 
in this matter are greatly appreciated, would my right hon. Friend 
consider one further safeguard—that of asking all local authorities 
to undertake regular inspection of all premises where manufactured 
meat is prepared? 

Mr. Srracney: I sympathise with my hon. Friend’s objective. 
but I think that is more a matter for my right hon, Friend, the 
Minister of Health, under whose authority these inspections take 
place. 

Mr. Royre: Would my right 
Minister of Health? 

Mr. GeraLp Witiiams: Can the Minister say whether horseflesh 
was used in this case for human consumption? 

Mr. Srracney: In the Burnley case, yes. 

Mr. Wituiams: Is the right hon. Gentleman aware that he gave 
an answer to a Question I put to him about a year ago, in which 
he said that horseflesh was never used in this country for such a 
purpose ? 


hon. Friend consult with the 


Mr. Srracney: An offence was committed in this case, and 


penalties were enforced by the court. 


. - . . 


Pics (SLAUGHTER) 


Mr. G. Wiuiams asked the Minister of Food whether self- 
supplying owners of pigs who, through ignorance of the regula- 
tions, failed to register them at the right time for eventual 
slaughter, may be permitted to do so, retrospectively, on producing 
proofs of their bona fides. ; 


Mr. Srracuey: It would be manifestly unfair to those who have 
carried out their obligations under the scheme to permit others 
to gain advantage simply by pleading ignorance of rules which 
have been very widely publicised. During the first months of the 
evised scheme, however, every application to slaughter an unregis- 
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tered pig is being considered individually by my Department, and 
in those cases where good cause can be shown some degree of 
concession is being given. 

Colonel Ropner asked the Minister of Food whether he is aware 
that butchers and registered pig-keepers are dissatisfied with his 
Department’s regulations which stipulate that pigs to be 
slaughtered for bacon should be killed at specified slaughterhouses; 
and whether he will consider allowing pig-keepers to choose for 
themselves the most convenient licensed slaughterhouse at which 
their pigs should be killed. 

Mr. SrracHey: No. But I am always willing to consider excep- 
tional cases on their merits. 


Fow. Pest 


Mr. G. WituaMs asked the Minister of Agriculture what are the 
figures of fowl pest notified to his Department and the number of 
fowls slaughtered for the last four quarters. 

Following is the reply by Mr. G. Brown, circulated in the Official 
Report. 











Number of 
Quarter Outbreaks Poultry 
ended of Fowl Slaughtered 
Pest 

January 3lst, 1948... oe 876 80,843 
April 30th, 1948 _ a 107 16,632 
July 3lst, 1948 pat ons 54 16,164 
October 3st, 1948... ste 37 18,811* 








* One outbreak, in August, involved the slaughter of over 8,000 
birds. 


ANIMAL EXPERIMENTS 


Mr. Viant asked the Secretary of State for the Home Department 
how many inspectors were employed under the Cruelty to Animals 
Act, 1876, during the year 1947; how many places registered for 
experiments on living animals were visited by them; how many 
licensees were on the register; and how many performed 
experiments. 

Mr. Eve: The figures are 4,439, 2,851 and 1,947 respectively. 


ImMportgD MONKEYS 


Mrs. Lean MANNiNG asked the Minister of Supply whether he is 
aware that 250 monkeys recently arrived in this country from 
Calcutta by air consigned to his Department ; and for what purpose 
he intends to use these animals. 

Mr. G: R. Srrauss: The animals referred to are required for 
research purposes, the nature of which it would not be in the pub- 
lic interest to disclose. 


Mrs. MANNING: In view of the extreme reticence of the Minister 
of Supply, like that of his right hon. Friend the First Lord of the 
Admiralty, may I ask whether he is aware that this reticence only 
leads to the view among the general public that these animals are 
needed for some nefarious purpose? If it is, in fact, proved that 
they are needed for the same reasons as the animals were needed 
at the Bikini trials, the conscience of this country will be as 
revolted as it was at that time. 

Mr. Emrys Hucues: Are these animals being brought here for 
experiments in bacteriological warfare? 

No answer was given. 








ADDRESSES OF DISEASE-INFECTED PREMISES 


The list given below indicates, first, the county in which are 
situated the premises on which disease has been confirmed, 
followed by the postal address and date of outbreaks. 
Foot-anD-MoUuTH DitsEaseE: 

Wilts—tLitrle Langford Farm, Steeple Langford, Salisbury, Wilts. 
(November 15th.) (Outbreaks subsequently have been confirmed 
among cattle at Kirby Bedon, Norfolk, at Ashley, King’s Somborne, 
Hampshire, and at Cricklade, Wiltshire.) 

Sueep Scas: 

Lancs—Bamford Closes Farm, Norden, Rochdale, Lancs. 
(November 12th); Gatehouse Farm, Bamford Road, Shuttleworth, 
Ramsbottom, Manchester, Lancs. (November 15th). 


NOTES AND NEWS 





Diary of Events 

Nov. 29th.—N.V.M.A. Overseas Services Committee at 36, Gordon 
Square, W.C.1, 10.30 a.m. 

Dec. _Ist.—N.V.M.A. Veterinary State Medicine Committee, at 36, 
Gordon Square, W.C.1, 11.30 a.m. 

Dec. 2nd.—Meeting of the Central Veterinary Society, at the 
Royal Veterinary College, N.W.1, 2 p.m. 

Dec. 3rd.—Meeting of the South Wales Division, N.V.M.A., at 
Swansea (Mackworth Hotel), 2.15 p.m. 

Dec. 3rd.—Meeting of the Sussex Division, N.V.M.A., at Brighton 
(Old Ship Hotel), 2.20 p.m. 

Dec. 4th.—Meeting of the Biochemical Society, in the Middlesex 
Hospital Medical School, London, W.1, 11 a.m. 

Dec. 6th.—Meeting of the Farmers’ Club, at the Royal Empire 
Society, W.C.2, 2.20 p.m. (Mr. A. B. Buchanan-Smith, 
C.B.E., D.Sc.: “Inheritance of Milking Capacity in 
Dairy Cattle.”) 

Dec. 7th.—N.V.M.A. Small-Animals Sub-committee, at 36, 
Gordon Square, W.C.1, 2 p-m. 

Dec. 8th.—N.V.M.A. Technical Development Committee, at 36, 
Gordon Square, W.C.1, 11 a.m. 


* * * * * 
His Majesty’s Health 


The affectionate relation so firmly established between our 
Royal Family and the nation makes His Majesty’s health a matter 
of personal concern to all of us. Thus the disappointment with 
which Tuesday’s announcement was received that the King has 
been compelled, on the advice of his doctors, to abandon his tour 
of Australia and New Zealand, was overborne by universal 
anxiety at the grave language of the medical bulletin, referring 
as it did to the danger of.“ serious risk to a limb.” 

Through difficult days the King has led his people, undaunted, 
and the wonderful example of family life set by him and 
those dear to him have added to our indebtedness and 
devotion. May the deep sympathy of the people and their prayers 
for His Majesty’s complete recovery uphold them at this time. 


* * * ok * 


Irregularities in the Supply of Penicillin 


Members are aware that the Pharmaceutical Society is charged 
with the enforcement of the provisions of the Penici‘lin Act, and 
that complaints of irregularity in its supply, which have reached 
the N.V.M.A., have been taken up with that Society. While it has 
been difficult to obtain information which would lead to an actual 
prosecution, the N.V.M.A. has now heard from the Society that 
they have actively pursued their investigations in relation to two 
firms, those chiefly mentioned in complaints which had reached 
the Association. 

The Pharmaceutical Society is satisfied that the irregularities 
which did occur in these cases happened before the firms concerned 
properly appreciated the position. The Society also has informed: 
the N.V.M.A. that assurances have been received that no further 
transactions will take place, and that the firms have been warned 
that further leniency cannot be shown should any similar irregu- 
larities be brought to light in the futute. 

Members are again reminded that if sales in breach of the Peni- 
cillin Act do come to their notice the N.V.M.A. will be pleased to 
take the matter up with the Pharmaceutical Society on receiving 
detailed information of each transaction. 


a bo ok * * 


N.V.M.A. Press Service 


Last week saw the launching of the Association’s first “ Veterin 
ary News Sheet,” which is to be issued periodically to members 
of the Guild of Agricultural Journalists, and to others who write 
about dogs and cats. “The news sheet is an enterprise to be 
encouraged,” remarked the Editor of The Farmer’s Weekly in his 
notes last Friday. “It confirms what I have alwavs suspected- 
that there are many hapvenings in the everyday life of the vet 
which would be of verv great interest to the farmer.” The Home 
Farmer and The Smallholder have also made known their welcome 
for the “ Veterinary News Sheet.” 
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Children of Danish Veterinary Surgeons 

The Association would very much like this year to return the 
hospitality shown to the children of British veterinary surgeons 
by members of the Danish Veterinary Association and their fami- 
lies if suitable arrangements can be made, and therefore propose 
to extend to these children, through Dr. Plum (the President), a 
very cordial invitation to come to England next summer. 

Members who would like to join in this scheme are asked to 
notify the General Secretary as soon as possible, and not later 
than December 10th, in order that arrangements may be started at 
once. It is a little difficult to give an idea of the time convenient 
for all concerned because it is believed that Danish school holidays 
do not quite coincide with holidays in this country, but late July 
and early August may possibly fit in. 


* * * * * 


Hospital Service Pian 

With the approval of the N.V.M.A., the London Association for 
Hospital Services, Ltd., Tavistock House (South), Tavistock Square, 
London, W.C.1, draws the attention of members of the Association 
to its Hospital Service Plan for private in-patient treatment at any 
hospital or recogiised nursing home. 

At the present time many professional people are concerned as 
to whether, in the event of serious illness, they shall use the 
hospital general-ward service or the private-ward service provided 
by the State, or receive treatment in a nursing home. 

The National Health Service (Pay-Bed Accormodation in Hos- 
pitals, etc.) Regulations 1948 (S.I. 1948 No. 1490) set out the terms 
and conditions under which the private-patient treatment can be 
obtained in hospitals, and may be taken as a fair guide by those 
whose decision will depend on the cost. 

In this connection it is of interest to compare the permissible 
hospital charges and professional! fees with the benefits obtainable 
through the Hosnital Service Plan; it is possible under the Plan 
to obtain repayments approximately equal to the statutory 
charges and fees in return for an annual subscription of £5 4s. 0d. 
per individual. 

The Hosnital Service Plan is a voluntary organisation; it is not 
run for profit. and its sole purvose is to enable provision to be 
made for hospital and nursing-home expenses. The Plan is open 
to all members of the National Veterinary Medical Association of 
Great Britain and Ireland under 60 years of age, and it is sug- 
gested that an understanding of its provisions may be of assistance 
to those who are considering the imvortant question of whether 
or no thev and their tamilies would prefer the amenities of a 
private ward if overtaken bv serious illness. 

There is a choice of subscription and benefit rates to suit the 
circumstances of every one, and a*booklet giving details of the 
plan will be sent on request. 


* * * * * 


Fifth International Congress of Comparative Pathology 

The International Congress of Comparative Patho'ogy will hold 
its fifth meeting in Istanbul during Mav 17th, 18th, 19th and 
20th, 1949. The Congress covers all aspects of human, plant and 
veterinary pathology, and considerable latitude is permitted in the 
choice of subjects for discussion. , 

The British National Committee (chairman, Mr. T. Dalling, 
c.v.o.. Ministry of Agriculture) will be glad to receive, as soon as 
possible, the titles of communications which members in this 
country, who hope to attend the Congress, wish to submit for 
transmission to the Secretaire Generale of the Permanent 
Committec. 

Arrangements for travelling and hotel accommodation are in the 
hands of Thomas Cook and Son, Ltd. 

Further information can be obtained from Mr. R. E. Glover (Hon. 
Secretary, British National Committee), Roval Veterinary College, 
London, N.W.1, or from Pr. N. R. Belger, Taksim, Siraserviler 75/3 
Istanbul. 

. * * * * 
PERSONAL 

Birth.—Cat.ear.—On November 17th, 1948, at the Babies’ Nurs- 
ing Home, Caversham, Reading, to Norah and John Callear, a 
daughter—Diana Louise. 


Marriage.—Brown—Stewart.—On November 17th, 1948, at 
Trinity Presbyterian Church, Plymouth, by Rev. A. Lloyd Davies, 
MA., James Brown, M.R.c.v.s., of Modbury, South Devon, to 
Elizabeth Stewart, of 14, Church Street, Modbury. 


The “ Yerkshire’s” Lady President.—At the October meeting of 
the Yorkshire Veterinary Medical Society, at Leeds, Miss Christine 
A. Woods, M.R.c.v.s., of Menston-in-Wharfdale, was elected Presi- 
dent. We congratulate Miss Woods; also the Yorkshire Society 
on a contribution to veterinary history, as—of course with the 
exception of the Society of Women Veterinary Surgeons—we be- 
lieve this to be the first occasion upon which a Division of the 
N.V.M.A. has bestowed this honour upon one of its lady members. 


* * * * * 


R.C.V.S. OBITUARY 


BuckincHaM, Herbert, The Firs, Brundall, Norwich. Graduated 
London, April Ist, 1885. Died November 15th, 1948; aged 86 years. 


Giass, James Norman, 24, Dalby Road, Melton Mowbray, Leics. 
Major late R.A.V.C. Graduated London, July 17th, 1909. Died 
November 18th, 1948; aged 65 years. 

Mattinson, Arthur Bowman, 0.B.E., M.C., M.A. (Manc.), F.R.C.V.S., 
p.v.S.M. (Vict.), Major R.A.V.C. (retd.), Past President Royal College 
of Veterinary Surgeons, of Bamber Bridge, near Preston, Lancs. 
Graduated N. Edinburgh, December 19th, 1902; Fellow December 
“rd, 1910. Died November 21st, 1948. 


Death of Major Arthur Bowman Mattinson 


Our readers will be deeply grieved to learn of the death, after a 
brief illness, of Major A. B. Mattinson, of Bamber Bridge, who 
nassed away, following a stroke, at Preston Infirmary on Sunday 
last. 

It was but so recently as for the year 1945-46 that the profession 
bestowed upon Major Mattinson the highest mark of its confidence 
and esteem in electing him President of the Royal College of 
Veterinary Surgeons in succession to Mr. T. M. Mitchell. His 
period of office was a notable one, though clouded for him from 
the outset by the loss of his wife: on the very day of his election 
Major Mattinson was summoned home and on arrival found that 
she had passed away. 

In an early issue tribute will be paid to his distinguished career 
in the academic and military spheres and in the field of general 
practice. Maior Mattinson had been a member of the Council of 
the Royal College since 1933 and his valued service included the 
chairmanship of the Finance and General Purposes Committee. 
From 1918 to 1922 he was R.C.V.S. Examiner in Stable Management 
and Shoeing. 


The Late Mr. Thomas Ludlow, M.R.C.V.S. 


Mr. Thomas Ludlow, of Mansfield, Notts, whose death, following 
a stroke, we recorded with deep regret in our last issue, was a 
notable figure in the era to which those who look back with wistful 
regret at its passing refer as “the hey-day of the horse.” 

Had he lived to December 19th, Tom Ludlow would have been 
84 years of age. After graduating at the London College, he 
entered into pupilage, as was the good old custom, with the late 
Henry Caton, whose practice in the Mile End Road was outstanding 
even amongst the great London concerns of those prosperous days. 
There he gained, in a rigorous school, the experience that laid the 
foundation for the spendid reputation as an expert in equine prac- 
tice—also as a “ horseman ”—that he always subsequently enjoyed. 
With no claim to academic distinction, he enhanced his reputation 
—as did so many of the best-known veterinarians of his day—bv 
punctilious attention to the appearance of all that pertained to his 
work, including, it should be added, his person, which was remark- 
ably imovressive, for he was handsome and a fine figure of a man 

It was, moreover, a characteristic which raised the prestige of 
the profession in thé area in which he worked. “Lord Ludlow” 
was the name they had for him as, adhering to bachelordom, he 
went about his business—one of the biggest contract practices 
amongst the pit ponies of this country. There were always the best 
cobs and traps and, later, motor cars, in his spick-and-span yard. 

Thomas Ludlow’s reputation as an authority on horses was more 
than local. He officiated as veterinary inspector at the Shire Horse 
Show in London on several occasions, and was a familiar official 
at the Notts County and other shows, while he was also associated 
with the Rufford and the Grove Hunts. 


Mr. Hersert BUCKINGHAM, M.R.C.V.S. 


Mr. Herbert Buckingham, whose death we record above with 
much regret, practised at 20, West Parade, Norwich, until his 
retirement in 1938. He was one of the best-known veterinary 
surgeons in East Anglia and was held in the highest esteem both 
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, 


by the community whom he served so ably in a professional 
capacity, and by those amongst whom he passed his declining 
years. 

' His deep interest in the College and Hospital at Camden Town 
led him to raise locally a considerable amount for the new col 
lege building opened in 1937. A Freemason, he was the oldest 
Past Master of Faithful Lodge, Harleston. 


* cd * * * 


R.V.C. ANNUAL COMMEMORATION BALL 


The eleventh Annual Ball to commemorate the opening of the 
Royal Veterinary College and Hospital by Their Majesties the 
King and Queen, on November 9th, 1937, was held in the Great 
Hall of the College on the evening of November 12th. 

Some 200 guests attended, including the President of the 
N.V.M.A. and his lady, together with several senior members of 
the academic staff. 

All present considered the dance to be a conspicuous success, 
and the tasteful manner in which the College Entertainments 
Committee had decorated the Great Hall, refectory and college 
entrance was the subject of much favourable comment. 


oe * * * * 


RINDERPEST CONTROL IN AFRICA 


A conference of delegates from Britain, France, Belgium and 
their African dependencies, and also from Portugal, South Africa, 
Rhodesia and other African countries was held at Nairobi recently, 
under the chairmanship of Sir George Sandford, of the East 
African High Commission, to study the problem of rinderpest, 
with the declared object of devising a co-operative means of 
eradicating the disease. 

Sir Philip Mitchell, Governor of Kenya, in opening the confer- 
ence, said that through the efforts of the veterinary research 
station in Kenya in the development of goat virus and formolised 
spleen vaccine, by 1945 more than 90 per cent. of the cattle in 
the native areas had been actively immunised. There were, how- 
ever, still formidable difficulties in many parts of Africa where 
veterinary staffs were inadequate, and the success of the present 
endeavours must depend on the willingness and energy with 
which each Government in Africa was ready to co-operate, 


The Times Correspondent in Nairobi, reporting on the confer- 
ence, observes: The conference passed a resolution declaring that, 
in spite of any possible agricultural, social, or administrative reper- 
cussions, it considers that the control of rinderpest with a view 
to its complete eradication is desirable and necessary in the interests 
of Africa as a whole. 


“The conference has had much evidence about the great varia- 
tion in conditions throughout the continent and the difficulties 
of control arising therefrom. One statement which somewhat 
astonished the delegates was by Mr. W. H. Glanville, Director of 
Veterinary Services, Sudan, that ‘de-stocking by rinderpest’ was 
the present policy of his Government. Mr. Glanville explained 
that the use of spleen vaccine had reduced cattle losses from 
rinderpest so markedly during the last 13 years that it was felt 
that many pastoral areas were already stocked to as full capacity 
as was desirable, and that there was no justification for increasing 
the issues of cattle plague provhylactics. This drew the com- 
ment from Mr. E. Beaumont, Director of Veterinary Services in 
Kenya, that the situation was so critical that the policy of the 
Sudan might torpedo anything the conference hoped to do. 


“Another aspect of the picture was given by Mr. R. Reisinger, 
veterinary consultant to the United Nations Food and Agriculture 
Organisation in Ethiopia. He said that the situation there was 
much the same now as it probably was a century ago, and that 
the only concerted effort to control rinderpest had been made 
during the Italian occupation, when 200,000 cattle were vaccinated. 
Last year the F.A.O. had vaccinated 20,000, but an attempt to legis- 
late for compulsory immunisation was opposed by the rural interests 
in the Ethiopian Parliament as recently as a month ago. 


_“One of the most difficult questions the conference is facing 
is how to deal with wild game in the attempts to control rinder- 
pest. Most delegates believed that game animals are the worst 
reservoir of infection and others said frankly that the breaking 
of the link between wild game and domestic animals in some 
parts of Africa was practicably impossible.” 


Concluding his account of the international rinderpest confer- 
ence, the Nairobi Correspondent of The Times, in a message dated 
October 31st, stated that the conference had ended its examination 
of the African problem and had laid a good foundation for discus- 


sions in the second conference which had begun there under the 
aegis of the United Nations Food and Agriculture Organisation and 
which was being attended by additional delegates from the principal 
eastern countries. 

The main proposal is the creation of an African rinderpest 
organisation, supported financially on a pro rata basis by the 
countries who participated in convening the conference, to be 
responsible for the dissemination of information to the territories 
concerned and to determine centres of production of biological 
agents and their allocation to the various territories. 


The delegates expressed their firm and unanimous conviction 
that rinderpest could be eradicated only by the closest interna- 
tional and inter-territorial collaboration. It was considered that 
the danger of the disease spreading to South Africa through the 
agency of game might be greatly diminished by the creation of 
barriers to the southward movement of game between Sudan and 
the Zambesi, and it was proposed that a barrier be immediately 
erected across the Serengetti plains, in the form of fences, natural 
features, and areas of settlement, from Lake Victoria to the Indian 
Ocean. 


Mr. R. J. Simmons, c.B.£., M.R.c.v.s., Adviser on Animal Health 
to the Secretary of State for the Colonies, speaking at a Colonial 
Office Press Conference, held prior to the departure of the British 
delegation, which also included Sir Daniel Cabot and Dr. 
Carmichael, Mr. Daubney being present from Egypt, said that in 
the last 20 years they had managed to get control of rinderpest, 
but that there could be no question of importing stock or meat 
from an affected country to the United Kingdom, as an outbreak 
here would be a major catastrophe. 


The production of an attenuated goat virus had been a con- 
siderable advance in the control of rinderpest and enabled them 
to produce the disease in such a mild form as to protect the 
cattle without causing a severe reaction which would set up 
disease which could be given to other cattle. 

The primary object of the meeting in Nairobi was to discuss 
the various aspects of the problem and to come to some mutual 
agreement among all the countries concerned, so that no-one 
would feel that when he had cleared up his area it would be 
re-intected through the movement of stock or of game, which was 
one of the most important means of spreading the disease over 
large areas. 








CORRESPONDENCE 


The views expressed in letters addressed to the Editor represent the personal 
— > - WA aaa onlv and their publication does not imply endorsement 
y the N.V.M.A, 


Correspondents are requested to write as briefly as possible. 





LABURNUM POISONING 


Sir,—Mr. Allen’s interesting clinical communication on the above 
subject, in your issue of November i3th, 1948, prompts me to 
describe briefly a case in m¢ own “ Stilboestrol implant” Guernsey 
heifer and in a pig belonging to a dental surgeon. 

These two cases occurred within a day or so of each other, and 
the clue to their association was provided by the pig. 

This strong store had a copious bloody diarrhoea which almost 
killed him. He had been fed on lawn mowings together with 
some chopped laburnum leaves. I imagine that the grass masked 
the bitter taste of the laburnum. His membranes were blanched 
and only good nursing saved him. 

The heifer’s first symptom was of large yellow clots in the milk 
of all four quarters. A sample was immediately despatched to Mr. 
D. L. Hughes and penicillin instilled. This sample was returned 
as negative, as might have been expected by the later history. 

My family complained that the milk was undrinkable on account 
of a bitter taste, and it was this fact which recalled to one’s mind 
that a young laburnum tree had been uprooted and placed on the 
garden refuse, to which the heifer was immediately drawn. She 
had eaten quite a lot of leaf. 

Her milk yield drovped considerably and she “ flagged” a little 
but did not scour. She has almost regained her usual vield (six 
weeks later). I concluded that the alkaloid of the laburnum, 
cystisin, was excreted by the udder and induced the clots, and that 
the bitter taste was due to penicillin. 

Yours faithfully, 
Lixpsay AUCHTERLONIF. 


Little Orchard, 
Whatton-in-the-Vale. 
November 17th, 1948. 
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Sir—I was much interested in Mr. Allen’s communication on 
Laburnum Poisoning in Cattle in your issue of the 13th instant. 
There are two laburnum trees growing near me, one in the avenue 
leading up to my house and another at my front gate. The 
avenue is fenced with ordinary wire and post fencing. For years 
cattle, both stores and milch cows, have on occasion broken 
through to the avenue from an adjacent field, and I have seen 
them eat the laburnum leaves and twigs greedily; in fact, I have 
driven them away from the trees more than once. No cases of 
illness or death have occurred. 

On rising a few mornings ago I saw two of my lambs eating 
the laburnum which grows at the front gate. I drove them back 
where they belonged as quickly as I could, and no symptoms of 
illness appeared. The leaves on this tree are turning greyish, in 
contrast to the bright green of summer. 

I have the unwelcome company of jackdaws all round my resi- 
dence. I have often seen those birds when the seed-pods were 
ripe sitting in the bigger laburnum tree and opening the pods 
on the flat parts of the branches in order to eat the seeds. I have 
never found any sick or dead jackdaws around the place, and it 
seems to me that laburnum seeds are, in some cases st least, 
non-toxic to jackdaws. 

It will be understood that I do not write this to try to preve 
that laburnum is non-toxic to domestic animals or birds. That 
is far from my intention. But I think it is not inapprooriate to 
put on record what I have actually seen. 

; Yours faithfully, 
1, Newtown Villas, J. D. Warrry. 

Rathgar, 
Dub'in. 
November 17th, 1948. 
* * * * * 


THE FIRST INSTANTANEOUS PHOTOGRAPHS 


Sir,—I was interested in your note about E. J. Muvbridge, who 
was the first to take instantaneous photographs of animals in 
motion. When he came to England with these in the early 1890's 
I remember him giving a demonstration at the Camden Town 
College. I imagine the students being better behaved now than 
they were then. On that occasion, as each animal’s portrait was 
thrown on the screen, the men on the back benches did their 
utmost to imitate the animal portrayed. Also, I still have vivid 
memories of King Edward VII’s visit, with the Duke of Cambridge. 
to the College on the occasion of the centenary lunch, when Sir 
George Brown occupied the chair. But that is another story. 

Yours faithfully, 
2, Alexandra Terrace, R. Grave SAUNDERS. 
Exmouth. 
November 2\st, 1948. 


* * * * a 
MOHAMMEDAN METHODS OF SLAUGHTER 


Sir—I understand that the Mohammedan law requires that the 
following points be observed in the slaughter of cattle:— 

(1) The name of God must be said at the time of slaughter. 

(2) The minimum of cruelty must be inflicted. 

(3) Bleeding must be the most efficient. ' 

In discussing these matters with a local sheikh of intelligence 
he raised the following points: — 

(1) What scientific proof is there that bleeding is equally effect- 
ive when a cantive bolt pistol is used as a preliminary to slaughter, 
as when the usual Mohammedan ritual is performed? 

(2) Is it a fact that the pistol never kills? 

(3) Is it a fact that the use of the pistol never interferes with 
bleeding? 

If clear scientific proof of the first question and a sound answer 
to the other two can be provided they would assist the int-oduc- 
tion of better methods of slaughter to Mohammedan countries. 

I asked the sheikh why it is permitted to cut the throat of an 
animal which was shot while out hunting and yet it is forbidden 
to use the humane killer prior to slaughter. He informed me that 
the principle involved was one of cruelty, and he, like us, drew 
a distinction between the wild and the domestic animals. He said 
that it is usually not possible to kill a wild animal without first 
shooting it, and that its death of necessity involves firstly the 
cruelty of shooting and then that of slaughter. whereas in the case 
of the domestic animal only one act of cruelty is necessary, that 
of cutting its throat. The argument is clearly fallacious to us in 
that it ignores the fact that the humane killer produces immediate 
anaesthesia, obviates most of the fear prior to death and eliminates 
all pain so far as anyone can judge. Furthermore, it prevents the 
beast from having to be thrown. 


Hypomagnesacmia 


It seems to me desirable to term a humane “killer” a humane 
“stunner”; the former term leads to misunderstandings and 
creates the suggestion that it kills. 

In such Mohammedan countries as I have worked it has been 
the custom roughly to shackle the hocks or fetlocks of the beast 
which is to be slaughtered and to jerk it to the ground. Naturally 
it falls both heavily and painfully. Native butchers readily zdopr 
the method of casting by means of a single rope loop, with a slip. 
knot, which is placed around the belly and over the loins. If 
steady traction is applied to the rope, the head of course being 
tied, the beast will sink to the ground. A few knots in the rope 
near to the loop of the slip-knot facilitate the method and preven 
the rope from slipping on the animal’s body. 

Butchers like the technique; it is one which prevents bruising 
and at the same time it is quick and immobilises the legs for 
tying. Furthermore, it is not difficult to apply except in the case 
of an unusually ferocious beast. 

I trust that some of your readers will supply the answers to the 
queries which I have raised, as I believe that it is essential to 
answer them factually if humane slaughter is to be introduced. 

It would also be of the greatest value if any of your readers 
can describe the introduction of the captive bolt into a Mohamed. 
dan community and the means whereby this was effected. 

In recent correspondence slaughter mattresses have been men- 
tioned. I would be grateful for details of these; where may they 
be bought, at what cost and what is their construction and effici- 
ency in use? 

It seems to me that to achieve the introduction of humane 
slaughtering into a Mohammedan community, it is of no more 
use to approach the local authorities than it would be to go to 
the local priest to effect a change in the rules of a Christian 


church. It would appear necessary first to have the facts and 
then to go to the highest authorities in the Mohammedan 
hierarchy. 


Yours faithfully, 
Che Veterinary Department, Epwarp F. Peck. 
Tabora, 
Tanganyika Territory. 


November 3rd, 1948. 








DISEASES OF ANIMALS ACTS, 1894 to 1937, anp 
AGRICULTURE ACT, 1937 (PART IV). 


Summary of Returns of Confirmed Outbreaks of Scheduled 
(Notifiable) Diseases 

















Foot- 
Period | Anthrax, and- | Fowl Parasitic) Sheep| Swine 
mouth | Pest Mange*, Scab | Fever 
Oct. 16 th to 
3lst, 1948 | 9 a | 2 on ee I 
Corresponding 
period in— 
1947 6 — | 302 _ 8 2 
1946 5 2 }—| — 8 
1945 5 7 /—|] — l 42 
} 
Jan. Ist to 
Oct. 31, 1948 93 2 | 252 l | 6&2 24 
Corresponding 
period in— 
1947 97 103 1,400 1 74 | 31 
1946 77 34 — 7 74 |. 332 
1945 103 119 — 6 103. | 845 








Note.—The figures for the current year are approximate only. 
* Excluding outbreaks in Army Horses. 
Tuberculosis (Attested Herds) Schemes 
The number of Attested Herds, i.e., herds officially certified as 
free from Tuberculosis as at October 31st, 1948, was as follows:— 
SCOTLAND TotaL (Great Britaty) 
10,982 35,713 


WALES 
12,203 


ENGLAND 
12,528 





ADVERTISER’S ANNOUNCEMENT 


C. J. Hewlett & Son Ltd., announce that their routine injection for adminis- 
tration in cases of Milk Fever is Calcium Boro-Gluconate P (Hewlett). This 
is a 20 per cent. So'ution of Calcium Boro-Gluconate containing inorganic 
Phosphorus in such proportion that the Calcium to Phosphorus ratic is 2 : 1. 

They also icrue Calcium Boro-Gluconate P-M (Hewlett) which is 
Calcium Boro-Gluconate P but with the addition of Magnesium, for cases 
where there is a Hypomagnesaemia: and Ca!'cium Boro-Gluconate P-M-D 
(Hewlett) which is available for injection where a Milk Fever case with 
is complicated by Acetonaemia. 
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